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ABSTRACT 

The strength characteristics of Winger Pit and Crawford Pit 

gravels were investigated in a vacuum triaxial testing programme, using 

specimens 12 inches in diameter by 24 inches high and gravel sizes up to 

3 inches. The effects upon the strength of Winger Pit gravel produced by 

variations in moisture content and by crushing and washing were evaluated. 

In addition, an evaluation was made of the effects upon the strength of 

Crawford Pit gravel brought about by the addition of a small quantity of 

Portland cement. 

An investigation was also made into the effect with time upon 

the plasticity characteristics of the fines of Crawford Pit gravel produced 

by the addition of cement and of lime and fly-ash. 

It was found that: 

a) The loss of strength of a gravel, containing an excess of plastic 

fines, due to an increase in moisture content, results from the low permeabil¬ 

ity of the gravel. 

b) The permeability of such gravel may be increased by screening, 

washing, or by the addition of a trace quantity of portland cement. 

c) Crushing of the gravel produces an increase in stability at 

failure strain, but does not prevent a reduction in stability due to an 

increase in moisture content. 

d) Both cement and lime and fly-ash produce an immediate reduction 

of the plasticity index of the Crawford gravel fines. With both additives 

the Plasticity Index of the fines remains relatively constant after the 

initial reduction. As curing takes place, the Liquid and Plastic Limits 

increase with time. This is more noticeable with the cement additive than 

with the lime and fly-ash. 
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CHAPTER I 

PURPOSE. HISTORY AND PREVIEW OF INVESTIGATION 

In many parts of Canada, and particularly throughout the 

Prairie Provinces, known sources of good quality, well graded, clean 

gravel, for use as highway base course, are rapidly being depleted. 

This is occurring at a time when, due to increasing thicknesses of 

base course required to support higher legal truck loads, and to much 

wider highways being built to accommodate the traffic of today and of 

the future, vastly higher quantities of gravel are required per mile 

of highway than was thought necessary as recently as ten years ago. 

In addition to this, the highway departments are attempting to surface 

most of their highways with either flexible or rigid pavements*, highways 

which 15 years ago would have remained unpaved, This has meant that it 

has been necessary to use marginal and sub-marginal gravels for base 

courses where good quality gravels have not been found within economical 

hauling distance of a paving project. In some cases, little or no 

difficulty was experienced in using these poorer gravels, but more often 

than not, failures in the pavement, ranging from a few localized areas 

to miles of highway, have occurred and which have been attributed, wholly 

or in part, to lack of stability within the base course gravel. 

One of the two phases of this investigation was to attempt to 

determine whether or not the stability of Winger Pit gravel*, which had bA 

excess of low plastic fines, could be improved by crushing to various 

maximum sizes or by removing a portion of the fines, as would be accomplished 

in the field by washing. Crawford Pit gravel** was used in the second phase 

of the investigation. An attempt was made to determine the effect produced 

*Winger Pit (SW-14-30-l-W,5) near Carstairs, Alberta 
**Crawford Pit (SW-33-36-20-W.4) near Stettler, Alberta 





upon the medium plastic fines of this gravel by the addition of small amounts 

of portland cement, and of lime and fly-ash. Triaxial tests were also run on 

the second gravel before and after the addition of cement to determine the 

effect of the cement upon the stability of the gravel. 

The history of the base course where Winger pit gravel was used is 

as follows. The 3 inch crushed gravel was used as a base course when con¬ 

structing Alberta highway number 2 in the summer of 1956, and was employed 

for base from mile 35 to mile 43 north of Calgary. The gravel was compacted 

in 6 inch lifts over the compacted subgrade at optimum moisture content until 

the full height of approximately 12 inches was obtained. It was then covered 

with two inches of 3/4 inch crushed Winger gravel and two inches of plant 

mixed 3/4 inch crushed asphalt stabilized base. The cutback asphalt used 

was an MC4 grade. This usually was carried out within a day or two of the 

completion of a section of 3 inch base. 

The side slopes of the 3 inch base, approximately 3 feet wide, were 

not protected with the asphalt stabilized base and consequently became 

saturated during heavy summer rains. The excess moisture in these slopes 

gradually migrated by capillary action toward the centre of the roadway. 

This was determined by a definite increasing moisture content gradient in the 

base course between the centre of the roadway and the sides.* 

The increase in moisture content, with a resulting loss of stability, 

was first noticed when the shoulders of the highway commenced to fail under 

construction loads. Within a short time failure was general in the shoulder 

areas. Little distress in the centre section of the road was noted at this time 

The condition was remedied by ripping the base course, aerating it 

to dry it to less than optimum moisture content, stabilizing it with an MC2 

cutback asphalt and compacting it back into place. The base since then, has 

been covered with 4 inches of asphaltic concrete pavement, which has been 

surface treated, and virtually no sign of distress has been noted to 

* See Figure A 
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FIGURE A 3 
FIELD MOISTURE CONTENTS, AFTER A RAIN STORM. OF WINGER GRAVEL 

COMPACTED NEAR OPTIMUM MOISTURE CONTENT 
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date. 

The gravel from the Crawford pit was used as a base course 

for a section of Alberta highway number 12 near Stettler, Alberta. Due 

to the medium plasticity of the fines in the gravel, this material was 

rather difficult to dry to optimum moisture content. This condition was 

aggravated by the fact that during the construction season frequent 

showers occurred with the result that the base course was placed, ripped 

and aerated several times before it was finally covered with 2 inches of 

3/4 inch asphalt stabilized base course. The net effect of this re-working 

was to cause segregation of the aggregate and the final base was not 

uniform. 

Failure in this base course had occurred in several localized 

areas and in every case it was found that the base below the failed area 

was both excessively high in fines, and wet. Adjacent areas, where the 

base material was coarser and at optimum moisture content, showed no signs 

of distress. 

Corrective measures in this case involved excavating the failed 

areas, replacing the base material with similar gravel compacted at optimum 

moisture content,and covering the new base with asphaltic material. No 

major areas have shown signs of failure since the corrective measures were 

taken. 

As aggregate sizes up to 3 inches maximum were to be used in 

strength determinations, in order that the effect of the whole range of 

sizes might be considered , it was assumed that the large aggregate in a 

test specimen would negate the results of any semi-empirical, penetration 

type, strength tests such as the C.B.R. Other commonly used strength tests, 

such as the Hveen stabilometer, were rejected for the same reason. 

Unconfined compression tests on a granular material cannot be 
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satisfactorily carried out. Thus the triaxial shear test was decided 

upon for use in the strength investigation. This test, while not as 

easily carried out as the unconfined, does give more information than the 

unconfined test. It was decided to use a vacuum triaxial test, that is 

one where the lateral pressure is achieved by creating a negative pressure 

within the sample, rather than a positive pressure triaxial test, as it 

is less cumbersome to carry out. 

The specimen size was determined by the maximum aggregate 

size. It has been found that a minimum ratio of test specimen diameter 

to maximum particle size of 4 to 1 should be observed (15). A ratio of 

height to diameter of 2 to 1 is usually employed in cylindrical compression 

testing. As the maximum particle size was to be 3 inches, a minimum 

specimen size of 12 inch diameter by 24 inch height was employed. 

Classification and compaction tests were carried out on the 

material to be used in the triaxial investigation. The triaxial tests 

on the Winger pit gravel were restricted to six mixtures. 

a) The original pit graded aggregate with plus 3 
inch material removed. 

b) As for (a) but with approximately 3.5 per cent 
minus #200 material removed. 

c) As for (a) but with approximately 6 per cent 
minus #200 material removed. 

d) The original pit graded aggregate, including 
oversized material, crushed to 2 inch maximum 
particle size. 

e) As for (d) but crushed to 1% inch maximum size. 

f) As for (d) but crushed to 1 inch maximum size. 

As failure occurred in the field at a moisture content greater than optimum, 

the triaxial tests on the above material were carried out at optimum moisture 

content, and repeated with the material compacted at a moisture content 
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somewhat higher than optimum. 

This investigation, therefore, attempted to evaluate the 

relative merits of washing and crushing of the aggregate. An attempt 

was also made to compare the quality of aggregates by correlating the 

results obtained with the various methods of base course design in use 

in Canada and the United States today. 

Various authors have reported varying degrees of success 

in improving characteristics of soils and soil aggregate mixtures using 

admixtures of portland cement, lime and lime fly-ash. The soils tested 

have ranged from fine grained medium plastic clay-silt-sand mixtures to 

relatively clean sands and gravels. The improvements reported were: 

a) A reduction in the plasticity index of the soils 
(3) (17) (18) (19) 

b) A drying effect upon the soils (17) 

c) A greater stability of the soils in unconfined 
compression, triaxial compression, CBR, and other 
strength tests (3) (17) (18) (19) (20) (21) (22) (23) 

d) Less susceptibility of the soil to shrinkage and 
expansion due to changes in moisture content (17) 
(18) (20) 

e) A smaller loss during wet-dry, and freeze-thaw tests 
(18) (19) (20) (21) (22) 

f) A much smaller strain at failure under stress (3) (20) 

g) An increase in the optimum moisture content for 
compaction when lime and fly-ash was used, and a decrease 
in optimum moisture content when cement was used (21) (22) 

Clark (3) noted that the plasticity of the fines of the 

Crawford gravel was affected not only by the quantity of cement or lime 

fly-ash employed, but also by the time of curing the mixture. Part B of 

the Current investigation was to determine the effect of time upon the 

Liquid and Plastic Limits and Plasticity Index of the fines when treated 
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with varying amounts of portland cement and of lime fly-ash. A ratio of 

1 part lime to two parts fly-ash was used to conform with Clark*s work. 

In addition, triaxial shear tests were carried out to 

determine the effect upon the strength of large (12 inch diameter by 

24 inches high) specimens of Crawford gravel, containing all sizes up 

to a maximum of 3 inches, due to the addition of a small amount of 

portland cement. 





PART A 

MECHANICAL STABILIZATION OF WINGER PIT 

GRAVEL, WHICH HAD AN EXCESS OF LOW PLASTIC 

FINES, FOR USE AS A HIGHWAY BASE COURSE 
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CHAPTER II 

CLASSIFICATION AND ANALYSIS OF MATERIALS 

INVESTIGATED 

The source of the gravel used in this part of the inves¬ 

tigation was the Winger Pit (SW-14-30-1-W5) near Carstairs, Alberta. 

A visual examination of the native gravel, as well as grading and 

Atterberg Limit tests, showed that the material corresponded to the 

GF soil group of the Casagrande Airfield Classification System (1), 

and to an A-2-4 soil with a Group Index value of 0 as determined by 

the AASHO Classification System (2). 

Table I shows the average results of the sieve analysis and 

Atterberg Limit tests carried out on some twenty samples throughout 

the pit by the Testing Laboratory of the Alberta Department of Highwaj^s. 

TABLE I MECHANICAL ANALYSIS AND PLASTICITY 
TESTS - WINGER PIT 

Oversise (♦3”) 2% 

Sieve 1 Passing 

3" 100 

1%" 75 

3/4" 56 

#4 36 

#10 31.5 

#40 26.2 

#200 14.4 
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Atterberg Limits on - #40 Portion 

Liquid Limit 23.7 

Plastic Limit 15.5 

Plasticity Index 8.2 

It may be noted that all Atterberg Limits were carried out after the 

material had been allowed to soak 24 hours at a moisture content near 

the plastic limit. 

As this investigation intended to determine any variation in 

strengths of the native gravel due to crushing to various maximum sizes, 

or to a reduction in the minus #200 portion of the gravel, six different 

mixtures were employed. The mixtures were obtained by separating the 

aggregate,by dry sieving,into ten size groups and re-combining to obtain 

the desired gradation. The mixtures which were to be crushed were first 

identically combined and then crushed to their respective maximum sizes. 

The results of the desired gradings and the actual gradings obtained, 

as determined from sieve analyses at the conclusion of triaxial testing, 

are shown in Table II. 





TABLE II DESIRED AND ACTUAL GRADINGS OF 

AGGREGATE USED FOR TRIAXIAL TESTING 

Percentage Passing Designated 
Sieve 

Sieve No Mix 
D. 

#1 
A. 

Mix 
D. 

#2 
A. 

Mix 
D. 

#3 
A. 

Mix 
D. 

#4 
A. 

Mix 
D. 

#5 
A. 

Mix 
D. 

#6 
A. 

Oversize - - - - - - 2 - 2 - 2 - 

3" 100 100 100 100 100 100 98 - 98 - 98 - 

2” - - - - - - - 100 - 100 - - 

IV' 75 73 75 76 75 77 73 95 73 99 73 100 

1” - - - - - - - 84 88 - 99 

3/4" 56 56 56 57 56 58 55 69 55 73 55 87 

#4 36 36 35 35 34 33 35 42 35 44 35 46 

#10 31.5 33 29.5 30 27.5 28 . 31 38 31 41 31 41 

#40 26.2 26 21.5 22 18.5 20 25.6 29 25.6 32 25.6 32 

#200 14.4 15.0 10.0 11.4 7.0 9.2 14.1 17.3 14.1 18.5 14.1 19.1 

The Atterberg Limits of the minus #40 sieve portion of the 

original aggregate sample were: 

Liquid Limit 21.2 

Plastic Limit 12.5 

Plasticity Index 8.7 

The specific gravities of the coarse and fine fractions of the 

Winger Gravel used in the triaxial shear experiments were as follows: 

Specific Gravity of f #4 material a 2.71 

Specific Gravity of - #4 material s 2.68 





12 

In the combination of 65% coarse, 35% fine, the average specific gravity 

of the mixture would be 2.70. 

The data for the sieve analysis tests, summarized in Table II, 

and for the Atterberg Limits and Specific Gravity tests are contained in 

Appendix B. 

The results of compaction tests run on the minus #4 sieve 

portion of mixtures number 1, 2 and 3 are shown in Table III. The results 

obtained were used in estimating the optimum moisture content to be used 

for each aggregate mixture. The minus #4 sieve portion for mixtures number 

4, 5 and 6 were considered to have the same optimum moisture content as 

for mixture number 1, insofar as the original fines were concerned, and an 

optimum moisture content of 5% for the fines resulting from crushing. 

TABLE III RESULTS OF COMPACTION TESTS ON 

Material Tested 

Mixture #1 

Mixture #2 

Mixture #3 

WINGER MINUS #4 SIEVE MATERIAL 

Test Type Optimum Moisture 
Content 

Maximum 
Dry Density 

h Standard Proctoi* 11.5% 121.9 Ibs./cu.ft. 
(3 lifts, 13 blows) 
" " 10.7% 124.4 Ibs./cu.ft. 

ii ii 10.7% 125.7 ibs./cu.ft. 

(See Appendix B for data sheets) 

The absorption of the coarse aggregate was found to be 1.8% from the 

specific gravity tests. Thus from the compaction tests, absorption of the 

coarse aggregate, and by arbitrarily choosing an optimum moisture content of 

5% for the fines produced from crushing, the optimum molding water content was 

estimated for each mixture. A sample computation of the water content for 

Mixture #4 is given in Appendix A. The optimum molding water contents were 

found to bet 

*0ne-half Standard Proctor compaction was used 
in order to correlate results with those obtained 
by Clark (3). 
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Mixture #1 

Mixture #2 

Mixture #3 

Mixture #4 

Mixture #5 

Mixture #6 

5.3% water 

5.1% water 

5.0% Water 

5.4% water 

5.5% water 

5.6% water 

The above figures are merely estimates, as, though the average 

compaction energy per unit volume was the same for the compaction tests as 

was used in forming the triaxial specimens, the following factors differed 

between the two tests: 

a) the maximum particle size, 

b) the. ratio of maximum particle size to specimen 
diameter, 

c) the ratio of specimen height to diameter, 

d) the number and thicknesses of the layers used 
in forming the specimens , 

e) the compaction hammers used, 

f) the technique of compaction, i.e. .With the 
compaction test, a constant number of blows 
per layer was employed, whereas in forming 
the triaxial specimens, the number of blows 
increased with each layer from 44 to 68 in 
an effort to effect a uniform final density 
throughout the sample. 

In spite of these differences,it was felt that the values of 

molding water contents obtained above were reasonable, and in any case, 

were comparable in evaluating the strengths obtained with the various 

mixtures. 

A second series of triaxial tests were run at a molding water 

content of approximately 1% above the optimum for each mixture, or at an 





approximate average moisture content of 6.3 per cent. At this moisture 

content it was felt that the degree of saturation was close to the 

maximum obtainable by compacting the aggregate at a moisture content in 

excess of optimum, without producing an excessive loss of unit weight. 

The computed degree of saturation for specimens compacted 

near optimum moisture content varied from 38 to 62%. The average 

degree of saturation was 48%, and 13 out of 18 specimens had a degree 

of saturation between 43 and 53%. 

For specimens compacted over optimum moisture content, the 

computed degree of saturation varied from 46 to 83%. In this case 

the average degree of saturation was 70%. Out of 18 such specimens, 

13 had a degree of saturation between 60 and 80%. 

The computed values for degree of saturation given above are 

only approximate. Actual values would be somewhat higher than indicated 

due to the fact that actual volumes of specimens were less than the com¬ 

puted volumes. Specimen volumes were computed using the forming mold 

diameter which was larger than the actual specimen diameters due to the 

roughness of surface of the specimens. 





CHAPTER III 

APPARATUS AND PROCEDURES FOR TRIAXIAL TESTS 

APPARATUS 

The detailed plans of the vacuum triaxial forming mold, 

12 in. diameter by 24 in. high, used in forming the specimens, are 

shown by Clark (3). The forming mold is illustrated in Figures 1 

and 2 at the close of Chapter III. 

A list of equipment used in conjunction with the vacuum 

triaxial testing programme follows. 

(1) A Tinius Olsen 30,000 Kgm. capacity hydraulic compression 

testing machine was used for applying the load to all specimens. 

(2) A stable steel compaction table of approximately the same 

height as the bed of the Tinius Olsen machine was used to support the 

specimens during compaction. The table was used, rather than compacting 

the specimens on the concrete floor, to facilitate the moving of the 

specimens (approximate weight with base plate and head, 325 lbs.) into 

the Tinius Olsen machine for testing. 

(3) A vacuum source included a single stage vacuum pump, capable 

of exhausting nearly a full atmosphere, reservoir, a supply of air lines 

with quick coupling connectors,and a water trap to prevent moisture from 

entering the vacuum pump and reducing its effectiveness. 

(4) A small heavy metal plaster boat and shovels were used when 

mixing water with the sample. 

(5) A 1000 lb. capacity platform scale was used for determining 

the weight of sample used in forming each specimen. 

(6) A 100 lb. capacity scale was used to weigh out the quantity 

of each size of aggregate to be used. 

(7) A 21 Kgm. capacity solution balance and a large forced draft 
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oven were used to determine moisture contents of the samples. 

(8) The triaxial specimen molding and testing equipment included 

a rubber lined aluminum split forming mold, top plate, base plate, compac¬ 

tion hammer (Marshall hamraer^with 12 ins. added to the fall), strain dial 

of 3 in. travel in 0.001 in. increments, and a circumference gauge. The 

circumference gauge consisted of a steel tape, graduated in increments of 

1/32 in., mounted at mid-height around the circumference of the specimen 

on small plastic rollers. The gauge was held taut by an elastic band 

which allowed the gauge to distend with the bulging of the specimen during 

testing.Figures 3 and 4 show the circumference gauge in place immediately 

preceeding and following a test respectively. 

PROCEDURE 

The procedure followed in the various triaxial tests was: 

(1) The native gravel was split into ten size ranges by dry sieving 

after the gravel had been subjected to 50 revolutions in the Los Angeles 

abrasion machine. No degradation of the gravel was noted, but the abrasion 

was sufficient to partially clean the sand and gravel particles of their 

coating of clay and silt and thus a better separation of the gravel into the 

various sizes was possible. 

(2) Batches of 240 lbs. were made up for each of the aggregate mixtures 

required, taking into account in each weight of aggregate size used, the 

residual sizes adhering to the aggregate size, and the hygroscopic moisture 

content of each size in question. This was accomplished by carrying out a 

washed sieve analysis and a moisture content determination of air dried 

material on each of the aggregate sizes prior to combination of the aggregate. 

The 240 lb. batches were made up as follows in order to approximate the 

required gradation. 

'A standard Marshall hammer consists of a 10 lb. sliding weight falling 
18 inches onto a 3 7/8 inch diameter face. 





WEIGHT OF SIZES IN POUNDS * 

MIXTURE NUMBER 1 2 3 4, 5 & 

/3 in. - - - 4.8 

-3 in. / 2 in. 36.0 36.0 36.0 35.3 

-2 in. / lh in. 24.3 24.1 24.1 23.8 

-lh in. / 3/4 in. 45.6 45.5 45.5 44.8 

-3/4 in. / 3/8 in. 30.1 31.3 35.2 29.5 

-3/8 in. / #4 26.4 28.1 26.4 25.8 

-#4 / #10 7.8 10.3 14.3 7.6 

-#10 / #40 30.2 34.6 28.7 29.6 

-#40 / #200 29.8 31.7 31.0 29.2 

-200 11.7 - - 11,5 

TOTAL 241.9 241.6 241.2 241.9 

The batches for mixtures 4, 5 and 6 were then crushed to their 

respective maximum sizes of 2 inches, 1h inches and 1 inch, 

(3) Samples of 30 lbs, each were then made up of minus #4 material 

for determining the maximum density and optimum moisture content for each 

of the mixtures. The batches for the compaction tests were made up in a 

similar fashion to the procedure used in determining the weight of each size 

as described in (2) above. Mixtures numbered 4, 5 and 6 were considered to 

have the same optimum moisture for the per cent passing the #4 sieve as had 

mixture number 1. 

(4) The optimum moisture content of a specimen was then computed, and, 

knowing the hygroscopic moisture content of the specimen, the amount of water 

to be mixed with the aggregate was computed. 

*The weights here are batching weights and 

do not refer to actual grain size distri¬ 

bution. For actual grain size distribution 

after Triaxial testing see Table II,Chapter II 



. . 

•. > ' i 

' "i ’ll li 

- 

o • 



18 

(5) The aggregate batch was then placed in the metal plaster boat, 

mixed dry for approximately 2 minutes, and then the water was added slowly 

while mixing continued for an additional 5 minutes. All mixing was done 

by hand with shovels, and was continued until a uniform colour had been 

achieved. The sample was then covered with two layers of damp jute 

sacking to retard evaporation and the weight of moist sample plus boat was 

obtained and recorded. 

(6) Prior to mixing the sample, the membrane was attached to the 

base plate which rested on the compaction table, the mold carefully placed 

on the base and bolted, and the membrane was stretched over the top of the 

mold and a vacuum applied between the mold and membrane. (See Figure 2). 

The effect of the vacuum between the mold and membrane was to hold the mem¬ 

brane snugly against the interior surface of the rubber lined mold during 

compaction of the specimen. 

(7) The specimen was then compacted in the mold in seven equal layers, 

using the modified Marshall hammer. The number of blows on each layer was 

increased by 4 blows per layer starting with 44 blows on the first layer and 

ending with 68 blows on the last layer. This was done in order that a more 

uniform density throughout the specimen would be effected than would have 

been obtained by using 56 blows per layer. The total compactive energy used 

was thus 9,800 ft. lbs. or approximately 6,125 ft. lbs. per cubic foot.* 

Special care was used when compacting the top layer to insure that a reasonably 

smooth plane surface had been formed when compaction was complete. This was 

difficult to achieve when the samples were compacted over optimum moisture 

content. 

(8) Any small depressions in the top surface of the specimen were 

filled with fines, which were tamped carefully into place. A thin layer of 

* This was the same compactive effort 
used by Clark (3). 
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20-30 Ottawa sand, approximately 1/16 to 1/8 inch thick was spread on 

the top surface of the specimen to provide as smooth a bearing surface 

for the top plate as possible. The top plate was then carefully lowered 

into place on the top of the specimen and rotated slightly under pressure 

to seat it. The membrane was then drawn up and over this plate and 

attached to it using long rubber strips. 

(9) The remainder of the sample and the boat were then weighed and 

recorded to determine the weight of moist sample used in forming the 

specimen. 

(10) The leads to the vacuum reservoir were then coupled to the top 

and bottom plates and a vacuum of 0.9 Kgm./ sq, cm. was obtained in the 

reservoir with the vacuum pump. The specimen was evacuated for approximately 

5 minutes and then the forming mold was unbolted and carefully removed from 

around the specimen. Leaks in the membrane were located and patched with 

membrane rubber and rubber cement. 

(11) When all leaks in the membrane had been located and patched, as 

evidenced by no drop in reservoir vacuum with the pump turned off, the 

specimen was eased from the compaction table onto the bed of the compression 

testing machine where it was carefully centred. The specimen was moved by 

pushing on the base plate so as not to disturb the specimen. 

(12) The length of the specimen was measured at four points around the 

circumference of tbs specimen and the result averaged and recorded. The 

hydraulic testing machine was started, the table of the machine "floated" 

and the machine was zeroed for the range of loading to be used. The self- 

levelling head of the machine was brought down until contact was made with 

the top plate of the specimen. The strain dial indicator was then placed in 

position and an initial reading of the indicator was taken. The specimen 
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was then ready for testing/See Figure 2.) 

(13) Loading of the specimens was carried out at a rate of 100 Kgm. 

per minute (3% to 7% of the total load at failure for all specimens tested). 

The testing machine was not designed to be used for constant strain, thus 

a constant rate of loading was used instead. As all mixtures were subjected 

to this constant rate of loading, it was felt that the results obtained 

would be qualitatively,if not absolutely quantitatively, correct. 

(14) Periodic simultaneous readings of load and strain were made through¬ 

out the test until failure had been reached. Failure was deemed to have 

been reached when a large strain occurred at the same, or a reduced load. 

(15) When failure had occurred, the final strain reading was obtained 

and the load removed from the specimen. The vacuum leads were removed, after 

the specimen had been moved back onto the compaction table,and the membrane 

and top plate were removed. Xn all cases the specimen stood erect after 

removing the membrane. 

(16) The specimen was then dumped back into the plaster boat, mixed 

slightly and a moisture content sample obtained. 

(17) A small amount of water (100 cc.) was then mixed into the aggre¬ 

gate to offset evaporation, the lumps of aggregate mixture thoroughly broken 

down, and the above procedure repeated twice using vacuums within the 

specimens of 0.60 and 0.30 Kgm./sq.cm, respectively. 

(18) At the completion of the three tests on one mixture of aggregate, 

the moist aggregate was placed in metal drums, the drums were covered and 

placed in the moist room overnight to be used the following day when three 

further tests, at the same lateral pressures but with increased moisture 

content,were performed. When it was not possible to carry out these tests 

the following day, a new moisture content of the material was obtained before 

proceeding 
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(19) The following day, after the moisture content samples had 

been dried, weighed and cooled, the water lost by each sample was 

replaced, the samples mixed back into the aggregate mixture and addi¬ 

tional water added to the mixture to increase the moisture content to 

the desired higher moisture content. 

This procedure, it is realized, was not ideal. A new air 

dry sample should have been used for all six tests on one mixture. 

However, this was not possible as sieving, crushing and handling equip¬ 

ment, storage space and time were all limited. As it was, it was 

necessary to prepare over a ton of Winger aggregate for these tests, and, 

if a new sample had been used to form each specimen, a minimum of 5 tons 

of material would have been needed. 

(20) When the mixture had been prepared at the higher moisture 

content, the above procedure, steps (5) to (17) were then repeated for 

three tests having lateral pressures of 0.30, 0.60 and 0.90 Kgm./sq.cm. 

The following exceptions in the case of the specimens with high moisture 

contents may be noted: 

a) As difficulty was experienced in obtaining a vacuum 

throughout the sample, ’’dressmakers'’ felt was cemented to 

the inside surface of the membrane. This felt, approxi¬ 

mately 0.04 inches thick, reduced the diameter of the speci¬ 

men slightly but provided a free draining region between the 

membrane and the specimen and permitted the setting up of 

the vacuum throughout the specimen. Again the required 

vacuum x^as checked on the gauge,for a minimum 30 minutes 

before testing commenced, to insure that there was no reduc¬ 

tion in vacuum. 
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b) As failure stress was not obvious with the wet 

specimens, due to extreme bulging which permitted 

increasingly higher loads, a circumference gauge was 

used to determine the area of the specimen at each 

increment of load. An initial reading of this gauge 

was obtained before loading commenced and readings 

were obtained simultaneously with those of load and 

strain. Loading was continued until the strain had 

reached the limit of the 3 inch dial indicator, at 

which time the load and circumference gauge readings 

were noted. In a majority of the cases, the maximum 

deviator stress, as computed using the area determined 

from circumference gauge readings, was obtained at a load 

somewhat lower than the maximum load on the wet specimen. 

Figures 3 and 4 show the circumference gauge in place 

before and after testing such a specimen. 
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FIGURE NO. 2 

FORMING MOLD ASSEMBLED 
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FIGURE NO. 3 

SPECIMEN BEFORE TESTING 





FIGURE NO. 4 

SPECIMEN AFTER COMPLETION OF LOADING 





CHAPTER IV 

TRIAXIAL TESTING PROGRAMME RESULTS 

The results of all vacuum triaxial tests carried out on 

Winger gravel are shown in tabular form in Table IV A to Table IV F 

inclusive, depending upon the aggregate mixture used. The data sheets 

for all triaxial tests on Winger gravel are included in Appendix B. 

In addition to the above, the results of the testing 

programme are shown in other forms. Figures 5A to 5F inclusive show 

Mohr stress circles at failure and rupture lines for the six mixtures 

of aggregate both when compacted near optimum moisture and when compac¬ 

ted at approximately 6.3% moisture content. Figures 6 to 11 inclusive 

show the stress strain characteristics of each mixture when compacted 

near optimum moisture content and over optimum moisture content. 
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FIGURE 5 E 
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FIGURE NO0 6 B to 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL — MIXTURE NO J 

COMPACTED AT A MOISTURE CONTENT 1.2 PER CENT OVER OPTIMUM 

FIGURE NO„ 6 A 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO, I 

COMPACTED AT A MOISTURE CONTENT 0.1 PER CENT BELOW OPTIMUM 

USING LATERAL PRESSURES OF 0.30, 0o60 AND 0.90 KG,/SQ.CM. 
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FIGURE NO. 7 B 
SS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO. 2 

MPACTED AT A MOISTURE CONTENT 0.8 PER CENT ABOVE OPTIMUM 

SING LATERAL PRESSURES OF 0.30, 0.60 AND 0.90 KG./sQ.CM. 

6i) 

FIGURE NO. 7 A 
JESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL — MIXTURE NO. 2 

M PACT ED AT A MOISTURE CONTENT 0.5 PER CENT BELOW OPTIMUM 

JSING LATERAL PRESSURES OF 0.30, 0.60 AND 0.90 KG./sQ.CM. 





D
E

V
I
A

T
O

R
 

S
T

R
E

S
S
 

IN
 

K
G

. 
/
S

Q
.
C

M
.
 

D
E

V
I
A

T
O

R
 

S
T

R
E

S
S
 

I
N
 

K
6
.
/
S

Q
,
 
C

M
 

FIGURE NO, 8 B 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL. — MIXTURE NO. 3 

COMPACTED AT A MOISTURE CONTENT 1 05 PER CENT ABOVE OPTIMUM 

STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL — MIXTURE NO. 3 

COMPACTED AT A MOISTURE CONTENT OF 0.2 PER CENT BELOW OPTIMUM 

USING LATERAL PRESSURES OF 0.30, 0.65 AND 0.90 KG./SQ.CM. 





FIGURE NO. 9 B 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO. 4 

i8 

COMPACTED AT A MOISTURE CONTENT 0.7 PER CENT ABOVE OPTIMUM 

USING LATERAL PRESSURES OF 0.30, 0.60 AND 0.90 Kffl./sQ.CM. 

STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL “ MIXTURE NO. 4 

COMPACTED AT OPTIMUM MOISTURE CONTENT 

USING LATERAL PRESSURES OF 0o30, 0o60 AND 0.90 KG./sQ. CM. 
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FIGURE NO. 10 B 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL — MIXTURE NO. 5 

COMPACTED AT A MOISTURE CONTENT 0.9 PER CENT ABOVE OPTIMUM 

STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO. 5 

COMPACTED AT A MOISTURE CONTENT 0.3 PER CENT BELOW OPTIMUM 

USING LATERAL PRESSURES OF 0.30/ 0.60 AND 0.90 KG./sQ.CM. 
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40 FIGURE NO. II B 
STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO. 6 

COMPACTED AT A MOISTURE CONTENT 0.9 PER CENT ABOVE OPTIMUM 

STRESS STRAIN RELATIONSHIPS FOR WINGER GRAVEL - MIXTURE NO, 6 

COMPACTED AT A MOISTURE CONTENT 0. 4 PER CENT BELOW OPTIMUM 

USING LATERAL PRESSURES OF 0.30, 0.60 AND 0.90 KG./sQ0CM. 





CHAPTER V 

CORRELATION OF TEST RESULTS WITH VARIOUS 
METHODS OF BASE COURSE DESIGN 

Only three triaxial test methods are used today in the United 

States and Canada, to evaluate and design base and sub-base courses. (4) 

California, in addition to the California Bearing Ratio Tests 

(C.B.R.), uses a modified triaxial test method known as the Hveem Sta¬ 

bility Test. In this test, specimens four inches in diameter by 2% 

inches high are tested triaxially. As the specimen height to diameter 

ratio of Hveem specimens is 5 to 8, high stresses from end effects would 

make it impossible to correlate the results of this investigation accord¬ 

ing to California methods. 

Both the Texas and Kansas design methods use the results of 

triaxial tests. An attempt will be made hereunder to evaluate the 

results of the current investigation with these design methods. 

A summary of the methods of evaluating base and sub-base 

course quality, currently in use in the United States, is shown in 

Tables VA and VB respectively. 





TABLE V A 

NUMBER OF STATES USING THE VARIOUS 

MEANS OF EVALUATING BASE COURSE QUALITY 

METHOD 

Gradation 

Soil Constants (Limits) 

Abrasion 

Experience and Judgment 

CBR or CBR modified 

Hveem Stabilometer 

Unnamed Stability 

Hubbard-Field (for bituminous types) 

Triaxial Compression 

Miscellaneous 

NUMBER OF STATES 

19 

16 

11 

7 

5 

4 

3 

2 

2 

11 

TABLE V B 

NUMBER OF STATES USING THE VARIOUS 

MEANS OF EVALUATING SUB-BASE COURSE QUALITY 

METHOD 

Gradation 

Soil Constants (Limits) 

CBR or CBR modified 

Judgment and Experience 

Abrasion 

Granular Materials Specified 

Group Index 

Triaxial Compression 

Drainability 

Miscellaneous 

NUMBER OF STATES 

20 

16 

9 

4 

3 

3 

2 

2 

2 

6 
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In addition to the above, N. W. McLeod, (5) (6) (7) (8) (9), 

advocates an in-place plate bearing test to evaluate various components 

of the pavement structure at their respective natural moisture contents. 

Further he states, ( (9) item 4(c) ) that it is difficult to compact 

angular aggregate to as high a density as the more rounded aggregates. 

Until a vibratory compactor, or other type of new equipment, can compact 

the angular, rough-surfaced crushed aggregates to as high a density as 

the more rounded aggregates, and until it can be shown that these rela¬ 

tive density characteristics can be retained in service, "the supporting 

values per unit thickness of base courses made from pit-run and crushed- 

run gravels, crushed stone, and the various mechanically stabilized 

aggregates, must be considered essentially equal." 

Thus, in the discussion below, an attempt is made to evaluate 

the results of this investigation using only the triaxial test methods 

as outlined by the Kansas and Texas State Highway Departments. 

TEXAS METHOD (10) (111 

This method may be summarized as follows: 

1: Specimens are formed in molds 6 in. diameter by 8 in. high 

at optimum moisture content. 

2: The specimens are permitted to air dry overnight and then are 

oven dried at 140° for 8 hours. 

3: The specimens are again allowed to stand overnight and then 

are allowed to absorb capillary moisture under a surcharge and lateral 

pressure both of 1 p.s.i. until equilibrium is reached. 

4: The specimens are then tested triaxially under varying lateral 

pressures• 

5: The rupture envelope thus obtained is compared with a chart 
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indicating various classes of subgrade and flexible base materials, 

for use in evaluating the thickness of cover material required for 

various wheel loads. See Figure 12. 

Figure 12 illustrates the Texas Highway Department soil 

classifications obtained from triaxial tests carried out according to 

the Texas procedure. Rupture lines for mixtures number 1 and number 5, 

compacted above optimum moisture content, have been plotted on Figure 12 

and both indicate a material borderline between Class 3 and Class 4. 

Triaxial test results on a free draining, crushed quarry rock were 

reported by McDowell (11) and Holtz and Gibbs (12). Holtz and Gibbs, 

using specimens with a height to diameter ratio of 2 to 1, as was used in 

the current investigation, found that the angle of internal friction of 

such an aggregate was 45 degrees, and that there was no cohesion. This 

would classify such a material as borderline between Classes 3 and 4 

according to the Texas Classification. McDowell, using a similar crushed 

rock, (Lab. No. 49-14-R, pp 5, 9 and 15, (11)), reported test results 

obtained using the Texas procedure. This procedure, which specifies a 

specimen height to diameter ratio of 1 1/3 to 1, gave results indicating 

a Class 1 material. 

It is therefore apparent that the results obtained using the two 

height to diameter ratios are not comparable. The specimens tested 

according to the Texas procedure, having a height to diameter ratio smaller 

than the generally accepted minimum of 2 to 1, gave a higher value for 

the angle of internal friction due to the deviator stresses being greatly 

influenced by the end restraint upon the specimens. 

Thus, while rupture lines for mixtures number 1 and number 5, 

compacted above optimum moisture content, have been plotted on Figure 12, 

there is, in fact, no correlation between the rupture lines obtained in 
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this investigation and those presented using the Texas triaxial method 

of design. 

KANSAS METHOD (13) (14) 

This method may be summarized as follows: 

1: Specimens of subgrade are either cut from undisturbed samples 

or disturbed samples are obtained from compaction at saturation under a 

static load. The specimens are normally 2.8 inch diameter by 8 inches 

high. 

2: Undisturbed subgrade specimens are tested in a triaxial apparatus 

under a lateral pressure of 20 p.s.i. after saturation by vacuum. 

Remolded subgrade specimens are allowed to moist cure, are saturated by 

vacuum, and then are tested under a lateral pressure of 20 p.s.i. The 

stress strain curve is obtained in each case. 

3: Base course materials are formed at optimum moisture content in 

molds 5 inches in diameter by 14 inches high, are saturated by vacuum, and 

then are tested in a triaxial testing apparatus under a lateral pressure 

of 20 p.s.i. The stress strain curve is found for the base material. 

4: The asphaltic surface course is assumed to have a minimum 

modulus of deformation of 15,000 p.s.i. 

The modulus of deformation is defined as the deviator stress 

divided by the strain. In the case of asphaltic materials, a straight 

line relationship exists until failure is imminent and thus the modulus 

of deformation is the tangent modulus. This is also the case with clean 

well graded base course aggregates as specified by the Kansas Highway 

Department. The subgrade, however, usually has no straight line portion 

to the stress strain curve. Thus the secant modulus, which is the 

deviator stress at any strain, divided by that strain, is used for subgrade 





soils and is not a constant value for any soil in a plastic state. 

5: Graphical solutions from charts are then used to solve the 

equation: 

where T s 

Cp* 

C - 

P I 

m r 

n z 

a z 

S r 

thickness of asphaltic pavement required in inches. 

modulus of deformation of pavement or surface course 
in p.s.i. 

modulus of deformation of subgrade in p.s.i. 

basic wheel load in lbs. 

traffic coefficient based on volume of traffic, 

saturation coefficient based on rainfall, 

radius of area of tire contact corresponding to Pm. 

permitted deflection of surface. 

Kansas use a maximum value for S of 0.1 inch. The values for 

m and n for the highway where the Winger pit was used were found from 

gross loads allowable and from weather data to be I and 0.6 respectively. 

The evaluation of the mixtures of Winger gravel was obtained 

from the stress strain curves for both optimum and over optimum moisture 

condition and a lateral pressure of 0.9 Kgm./sq.cm. (12.8 Ibs./sq.in). 

This lateral pressure is the practical maximum obtainable using vacuum 

triaxial methods, and would not, in fact, give values of thickness of 

surfacing required according to the Kansas method where a lateral pressure 

of 20 lbs./sq.in. is used. It was considered, however, that the thick¬ 

ness values obtained might serve to produce a qualitative evaluation of 

the base material. The results obtained are as outlined in Table VI. 
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TABLE VI 

ASPHALTIC PAVEMENT THICKNESS REQUIREMENTS 

ACCORDING TO THE KANSAS DESIGN METHODS 

THICKNESS REQUIRED FOR THICKNESS REQUIRED FOR 
MIXTURE NO. BASE NEAR OPT. M.C. BASE OVER OPT. M.C. 

1 2.0 inches 6.2 inches 

2 0 inches 3.2 inches 

3 0 inches 6.9 inches 

4 1.6 inches 3.0 inches 

5 0 inches 4.4 inches 

6 2.3 inches not evaluated 

The thickness requirements shown in Table VI were computed 

according to the original Kansas design curves and traffic and saturation 

coefficients published in 1947, (14). The traffic and saturation 

coefficients were modified in 1953, (25), but values for required 

thickness using to the modified factors varied from the original by 

only plus or minus one inch. (See Figure 5, (25)). Thus the thickness 

requirements shown in Table VI are relatively, if not absolutely, correct 

according to the present Kansas design practice. 

The major differences in thicknesses of pavement required as 

shown in Table VI are due to the variation in moisture content, in the 

most part, and to evaluating stress strain curves which may, or may not 

be absolutely correct. Small variations in these curves, even though the 

failure stresses and strains may be equal for each curve result in large 

changes in the thickness of surface course required. As the shapes of 





the experimental stress strain curves are dependent upon such factors 

as density and moisture content of the sample, proper knitting and align¬ 

ment of the particles in the sample, and accurate seating of the loading 

head and strain dial, it is felt that a proper evaluation of the aggregate 

mixtures cannot be made using the Kansas method. 

The variations in the shapes of experimental stress strain 

curves may be noted in Figures 6 to 11. 

Sample computations of pavement thickness requirements, using 

the Kansas method, are shown in Appendix A, 

It would appear, therefore, that no valid correlation can be 

established between the triaxial tests as carried out in this 

investigation and the triaxial tests as performed by the Kansas and 

Texas State Highway Departments. It is thus not possible to correlate 

the results of this investigation with base course design procedures in 

present use in Canada or the U.S.A, 



- 

VM 

: 

• 



CHAPTER VI 

DISCUSSION AND CONCLUSIONS 

The results obtained in this part of the investigation indicate 

that the strength characteristics of a native gravel, which has an excess 

of low plastic fines, can be improved in two ways, namely, 

1) By crushing to an optimum maximum particle size. 

2) By washing the aggregate to remove a portion of the 

minus #200 sieve material. 

It may be noted from Figure 5 that the angle of internal 

friction for mixtures 2 to 6 inclusive, in a wet condition, were all 

higher then that for the original material, mixture No. 1, compacted 

at optimum moisture content. It may also be noted that the value for 

cohesion varied only between 0.15 and 0.40 kgra. / sq. cm. As these values 

are within the degree of accuracy of the test used, it may be assumed 

that crushing or removing fines from this material had little effect 

upon the value for cohesion. 

An assumption might be made that as the angle of internal 

friction of the original material at optimum moisture content, 34 degrees, 

was sufficiently high to prevent failure under the imposed highway 

construction loads, and as all other mixtures in a wet condition had 

angles of internal friction greater than 34 degrees, any of these other 

mixtures in a wet condition would have performed satisfactorily under 

the loads. This assumption, however, cannot be made. From Figures 6 

to 11, it may be noted that the strain required to develop this angle 

of internal friction for mixtures 2 to 6 inclusive, in a wet condition 

was about 2.5 times that required to develop the angle of internal 

friction for mixture 1 at optimum moisture content. Thus if failure 





were taken to mean an excessive deformation of a pavement at a given 

load, or repetition of loads, then it is possible that "failure" may 

51 

have in fact taken place with mixtures 2 to 6 inclusive, in a wet 

condition, before the maximum load had b«en applied. 

Table VII shows the deviator stress required to produce the 

same strain for mixtures 1 to 6 in a wet condition, as was required at 

failure for mixture number 1 at optimum moisture content. It may be 

seen that the deviator stress was, in all cases, much lower for the wet 

material than it was for the original material at optimum moisture 

content, and was in many cases lower for mixtures 2 to 6 in a wet state 

than it was for the original material in a wet state. 

Whether or not these large strains would be required to develop 

the potential angle of internal friction within the crushed or washed 

aggregate, in a wet condition, under field conditions is a moot question. 

The main factor which might influence this is that in the field there 

would be much less lateral restraint during compaction and therefore it 

is possible that a better particle arrangement might be effected. 

TABLE VII 

DEVIATOR STRESS REQUIRED TO PRODUCE THE FAILURE STRAIN 
OF MIXTURE NO. 1 COMPACTED AT OPTIMUM MOISTURE CONTENT 

Mixture 
Number 

Lateral 
Pressure 

Strain Deviator Stress 
at Given Strain 

Kgm/sq. cm. % Kgm/sq, cm. 

1 (opt.) 0.30 2.14 1.96 
1 (v?et) fl ii 1.41 
2 (wet) II ii 1.68 
3 (wet) II it 1.30 
4 (wet) II IT 1.66 
5 (wet) II 11 1.32 
6 (wet) II II 1.30 
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TABLE VII (Continued) 

Mixture Lateral Strain Deviator Stress 

number Pressure at Given Strain 
Kgm/sq.cm. 7. Kgm/sq.cm. 

1 (opt.) 0.60 3.30 2.94 
1 (wet) ii it 2.16 
2 (wet) it it 2.55 

3 (wet) ii it 1.96 
4 (wet) it ii 2.48 

5 (wet) ii it 2.20 

6 (wet) ti it 2.02 

1 (Opt.) 0.90 3.47 3.73 
1 (wet) ti it 2.23 
2 (wet) ii ti 3.10 
3 (wet) it ti 2.05 
4 (wet) ii it 3.19 
5 (wet) ii ii 2.60 
6 (wet) ii it 1.35 

It might also be argued that as mixtures 2 and 3 contained 

less minus #200 sieve material than the original mixture, the migration 

of capillary moisture in these mixtures would be less than for the original 

material. This should mean that there would less moisture in the 

granular base to cause failure. It is felt, however, that there was 

not a sufficient reduction in the minus #200 sieve material of mixtures 

2 and 3 to materially reduce the migration of capillary moisture within such 

mixtures when used as base courses. This was evidenced by the fact that the 

permeability of mixture 3 was found to be very low. 

As the loss of stability is due mainly to a reduction in 

intergranular stresses, brought about by an increase in pore water pressure 

under a load, only those base course materials which are extremely permeable 

show no loss in stability with an increase in moisture content (12). 

On the other hand, nearly saturated base course materials which contain 

an excess of plastic fines are so slow draining that there is insufficient 
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time for the dissipation of the excess pore water pressure during the 

loading time, which, in the case of highways, may be considered to be 

instantaneous. As, in this investigation, an excess of fines existed 

in all samples, there was a marked reduction in stability with an in¬ 

crease in moisture content noted in all cases. 

Where the material was compacted and tested at optimum 

moisture content, there were sufficient air voids present in the speci¬ 

men to provide a compressible medium which permitted the rapid dissipa¬ 

tion of excess pore water pressure under the loads applied. The inter¬ 

granular stresses were therefore not greatly reduced and higher angles 

of internal friction were noted for crushed and cleaned material. Where 

the material was compacted closer to a saturated condition, sufficient 

compressible air voids were not available to adequately dissipate the 

excess pore water pressure and, it is thought, the higher stresses were 

not achieved at high strains because of the high strains, but simply 

because there was a longer time available for dissipation of the excess 

pore water pressure. Thus the intergranular stresses were not as fully 

developed as was the case for the same materials at optimum moisture 

content. The developed intergranular stresses at failure, however, 

were greater for the crushed and washed aggregate in a wet condition 

than for the original aggregate in a similar condition and thus it might 

be assumed that crushing and washing are beneficial. 

Several factors were noted which tend to substantiate the 

above conclusiqns. The permeability of mixture No. 3, which had the 

lowest percentage of minus #200 material, was so low that in trying to 

saturate the specimen by allowing the bottom of the specimen access to 
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deaired distilled water while applying a vacumm of 0.90 kgm/ sq. cm. 

to the top of the sample, the water had advanced only 4 inches up the 

specimen in 72 hours. At the same time the vacuum had dried the top 

4 inches of the specimen to such an extent that it appeared, to all 

intents and purposes, as an air dry sample. 

Before it was decided to line the rubber membrane with felt, 

and thus provide a drainage path for the excess pore water pressure 

within the specimens, the specimens would slump under little more than 

their own weight. Under field conditions this drainage path would 

normally not be available and thus little benefit would be derived from 

crushing, and benefit from washing would become apparent only when wash¬ 

ing of the aggregate was sufficient to increase the permeability of the 

aggregate to such a point where it would be essentially free draining. 

It may be concluded, therefore, that crushing or washing an 

aggregate containing an excess of low plastic fines may indicate an im¬ 

provement in the stability of the aggregate, as determined by an in¬ 

crease in the angle of internal friction at failure when the aggregate 

is tested by vacuum triaxial test methods. This improvement is effec¬ 

tive only when the rate of loading is sufficiently slow that the excess 

pore water pressure is dissipated as loading proceeds. As highway loads 

are repetitive and virtually instantaneous, the excess pore water pressure 

cannot be dissipated due to the low permeability of such an aggregate. 

The potential increase in angle of internal friction, therefore, cannot 

be fully utilized and thus aggregates containing an excess of low plastic 

fines remain very susceptible to loss of stability at high moisture con¬ 

tents 
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As triaxial test moisture contents of the Winger gravel 

did not approach those at which failure occurred in the field, see 

Figure A, it is assumed that failure occurred at higher degrees of 

saturation than those obtained in the laboratory. No record of 

field density tests exists, and thus this assumption cannot be sub¬ 

stantiated. However, if a field density of 132 lbs./ cu.ft. had 

been obtained, 100 per cent saturation occurred at a moisture con¬ 

tent of 10 per cent. 
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PART B 

AN INVESTIGATION INTO THE EFFECT OF PORTLAND 

CEMENT AND LIME FLY-ASH ADMIXTURES UPON THE 

PLASTICITY CHARACTERISTICS OF FINES FROM 

CRAWFORD PIT GRAVEL WHICH HAD AN EXCESS OF 

MEDIUM PLASTIC FINES 





CHAPTER VII 

CLASSIFICATION AND ANALYSIS OF 
MATERIALS INVESTIGATED 

The source of the gravel used in this part of the investiga¬ 

tion was the Crawford Pit (SW 33-36-20-4) near Stettler, Alberta. A 

visual examination of the native gravel, as well as grading and 

Atterberg Limit tests, showed that the material corresponded to the 

GF soil group of the Casagrande Airfield Classification system (1), 

and to an A-2-6 soil with a Group Index value of 0 as determined by the 

AASHO Classification system (2). 

Table VIII shows the average results of twelve sieve analysis 

and Atterberg Limit tests carried out by the Testing Laboratory of the 

Alberta Department of Highways and reported by Clark (3). 

TABLE VIII 

MECHANICAL ANALYSIS AND 
PLASTICITY TESTS - CRAWFORD PIT 

Oversize (+ 3M) 6% 
Sieve % Passing Atterberg Limits on - #40 Portion 

3” 100 
1 %” 90 Liquid Limit 35.8 
3/4” 73 
#4 40 Plastic Limit 19.5 
#10 25 
#40 14 Plasticity Index 16.3 
#200 8.9 

The analyses of the quick lime and fly-ash used in this investi¬ 

gation were reported by Clark (3). The cement used was normal portland, 

type I. 

The actual sieve analysis and Atterberg Limits of the Crawford 





Aggregate used in this part of the investigation were as follows: 

Sieve 7n Passing Atterberg Limits 
Portion 

on minus #40 

3" 100 
lV 93 Liquid Limit 38.5 
3/4" 75 
#4 43 Plastic Limit 20.3 
#10 29 Plasticity Index 18.2 
#40 17 





CHAPTER VIII 

APPARATUS AND PROCEDURES USED 

The Atterberg Limit Tests performed on the minus #40 sieve 

portion of the Crawford gravel, and mixtures of the Crawford fines and 

additives, were carried out as recommended by Lambe (16) for determining 

the Liquid and Plastic Limits. 

The Liquid and Plastic limits determined were as follows: 

a) On original Crawford pit fines (minus #40 sieve portion) 

5 hours after mixing with water. 

b) On original Crawford pit fines with 2% normal portland 

cement additive, 1 hour, 6 hours, 26 hours, 7 days and 28 

days after mixing with distilled water. 

c) As for (b) with 5% normal portland cement additive. 

d) As for (b) but with 8% normal portland cement additive. 

e) As for (b) but with 1% quicklime and 2% fly-ash additive. 

f) As for (b) but with 2% quicklime and 4% fly-ash additive. 

g) As for (b) but with 3.5% quicklime and 7% fly-ash additive. 

Where an addition of cement or lime fly-ash was made, these additives 

were mixed into the Crawford fines when both were air dry, before dis- - 

tilled water was added. 

Sufficient material, approximately 1200 grams, was mixed with 

water to carry out each of the limit tests at all curing times required. 

This was done in order that there would be no variation in material from 

one curing period to another. In all cases, the curing was accomplished 

in a closed container and at a moisture content between the plastic and 

liquid limits. When a test was to be performed, approximately 200 grams 
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was removed from the container, mixed with water to a smooth paste 

and the limits were then carried out. 

It was noted that the major reduction in the plasticity 

index of the fines was due to an immediate increase in the plastic 

limit upon the addition of portland cement. Further plastic limit 

tests were therefore carried out one hour after mixing to determine 

the effect upon the plastic limit produced by various percentages of 

portland cement additive. These plastic limit tests were carried 

out on the following mixtures: 

a) Crawford fines with 0.5% normal portland cement added. 

b) As for (a) but with 1.0% cement added. 

c) As for (a) but with 1.5% cement added. 

d) As for (a) but with 2.5% cement added. 

e) As for (a) but with 6.5% cement added. 

f) As for (a) but with 9.0% cement added. 

From Figure 15 it may be seen that there was no immediate 

increase in plastic limit larger than that produced by the addition of 

3 per cent cement. In order to estimate the amount of cement to be 

used in forming the triaxial specimens, it was assumed that the quantity 

of cement required by the minus #40 sieve portion of the gravel was 3 

per cent as determined above. The quantity of cement required by the 

plus #40 sieve portion was determined by assuming that the ratio of 

weight of cement to surface area of aggregate was the same for the 

plus #40 sieve portion as for the minus #40 sieve portion. Surface 

areas were determined using the sieve analysis of the aggregate and 

surface area factors as given by the California Department of Highways. 
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(See Figure No. 18, Appendix A). Details of the calculations are 

shown in Appendix A. In this instance, the cement required by weight 

of dry minus 3 inch aggregate, which was to be used in forming triaxial 

specimens, was found to be 0.45%, which was rounded off to 0.5%. 

The molding water content to be used in forming the triaxial 

specimens was determined by carrying out a compaction test on the minus 

#4 sieve portion of the gravel with the cement added. The compactive 

effort was half of standard proctor compaction. The percentage of 

cement used for the compaction test was determined using the surface 

area as above. The plus #4 sieve gravel was assumed to have an absorp¬ 

tion of 1 per cent. 

The weights of each of the 9 aggregate sizes required to form 

a 240 lb. batch for forming the specimen were determined in the same 

fashion as those for the Winger Pit. An attempt was made to reproduce 

the actual pit gradation. The batches for the compaction test were 

computed in a similar fashion using only minus #4 sieve material. 

The apparatus and procedures used to carry out the triaxial 

tests on Crawford pit material were as discussed in part A of this in¬ 

vestigation with the following exceptions: 

a) Lateral pressure of 0.30 kgm/ sq. cm. only was used. 

b) The triaxial specimen containing 0.5 per cent normal 

Portland cement, which was to be tested at a moisture 

content above optimum, was saturated in 12 hours by 

allowing the bottom of the specimen access to de-aired 

distilled water while a vacuum of 0.90 kgm/sq. cm. was 

applied to the top of the specimen. This was the only 

specimen of the entire investigation where this procedure 
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was successful 

The cement was added to the dry fines and mixed thoroughly 

before the entire mixture was mixed, water added,and then 

remixed. This was to insure that the cement was well 

distributed throughout the entire specimen. 





CHAPTER IX 

TESTING PROGRAMME RESULTS: 

The results of testing programme on the plasticity of 

the minus #40 sieve portion of the Crawford gravel with various 

additives are as shown in Table IX and Figures 13, 14 and 15. 

TABLE IX 

PLASTICITY CHARACTERISTICS OF MINUS #40 

SIEVE CRAWFORD GRAVEL WITH VARIOUS ADDITIVES 

MATERIAL TESTED CURING 
TIME 

LIQUID 
LIMIT 

PI AS TIC 
LIMIT 

PTASTICT.TY 
INDEX 

Crawford fines 
(no additives) 

5 hrs. 38.5 20.3 18.2 

Fines / 0.57oCement 1 hr. - 21.9 - 

Fines / 1.07oCement 1 hr. - 24.7 - 

Fines t 1.5%Cement 1 hr. - 26.4 - 

Fines / 2.07oCement 1 hr. 42.0 28.5 14.5 

6 hrs. 38.7 28.5 10.2 

26 hrs. 38.8 29.3 9.5 

168 hrs. 39.9 30.1 9.8 

680 hrs. 40.0 29.4 10.6 

Fines / 2.5%Cement ' 1 hr. - 27.6 - 

Fines / 5% Cement 1 hr. 35.4 29.1 6.3 

6 hrs. 40.7 33.1 7.6 

36 hrs. 40.2 32.7 7.5 

196 hrs. 43.1 34.1 9.0 

678 hrs. 45.8 39.1 6.7 

Fines / 6.5%Cement 1 hr. - 29.1 
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MATERIAL TESTED CURING LIQUID PLASTIC PTASTICITY 
TIME TIME LIMIT INDEX 

Fines / 8.0% Cement 1 hr* 35.6 29.0 6.6 

6 hrs. 37.9 30.0 7.9 

32% hrs. 39.8 32.8 7.0 

199 hrs. 43.7 37.4 6.3 

690 hrs. 45*6 39.8 5.8 

Fines / 9.0% Cement 1 hr, - 28.1 - 

Fines / 1% Lime 1 hr. 36.5 30.7 5.8 

/ 2% Fly-ash 6 hrs* 34.6 26.8 7.8 

24 hrs. 36.4 29,6 6,8 

193 hrs. 36*8 26,5 10.3 

866 hrs. 40.0 28,4 11.6 

Fines / 2% Lime 1 hr. 30.9 24*3 6.6 

+ 4% Fly-ash 6 hrs. 30.8 24*0 6.8 

24 hrs. 33.0 25,7 7*3 

193 hrs. 36,2 26.8 9,4 

866 hrs* 39,6 33,9 5,7 

Fines j 3*5% Lime 1 hr. 32.7 27.7 5*0 

/ 7% Fly-ash 6 hrs* 34,8 26,8 8,0 

24 hrs. 31*1 24.5 6,6 

196% hrs. 35,0 27.4 7,6 

866 hrs. 39.1 30.3 8.8 

It was noted that when cement was used as an additive, there 

was an immediate reduction in plasticity index, due in the most part, 

to an increase in plastic limit* A plot of plastic limit versus per¬ 

cent of csnent added is shown in Figure 15* 





All data sheets for this part of the Investigation are 

contained in Appendix C. 

Triaxial compression test results for the Crawford gravel 

are shown in Table X and Figure 16. 
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CHAPTER X 

DISCUSSION AND CONCLUSIONS 

A summary of the results of this portion of the investigation 

(Figures 13 to 16 and Tables IX and X) permit the following conclusions 

to be drawn: 

When portland cement was used as an additive there was an 

immediate reduction in the plasticity index of the gravel fines made up 

of a slight decrease in the liquid limit and a large increase in the plastic 

15.mit. The plasticity index thereafter remained a constant as curing took 

place, the value of the constant depending to a small degree upon the 

quantity of cement used over 3%. Below a minimum amount of cement, in 

this case 3% as determined by plastic limit tests and as illustrated 

in Figure 15, the value of the plasticity index was dependent upon the 

quantity of cement added. A definite relationship between the percentage 

of cement and the plastic limit was noted for quantities of cement below 

3%a 

As curing took place, after the initial increase in plastic 

limit, both the liquid and plastic limits increased at a constant rate 

which was dependent upon the quantity of cement used. 

It may be noted that after 1,000 hours the plastic limit of ' 

the fines was approximately the same value as the original liquid of the 

untreated fines, when 5% and 8% cement was added. 

When 0.57« cement was added to the triaxial specimens, definite 

changes in the strength characteristics of the gravel were noted. In the 

case of the gravel compacted near optimum moisture content, the stability 

of the gravel, as measured by the deviator stress, was 20% greater than that 

of untreated native gravel at the same lateral pressure. This was true 





even though the gravel with the cement contained almost 50% more water 

than that of the untreated gravel. The strains at failure were virtually 

identical in both cases. 

The permeability of the gravel with 0.5% cement was increased 

to such an extent that of all the triaxial tests carried out, both for 

the Winger and Crawford gravels, this material was the only one which 

could be saturated by vacuum in 12 hours. This accounted for the high 

moisture content used for testing. 

The addition of 0.5% of cement to the triaxial specimen, 

however, did not prevent a large loss of stability due to increased moisture 

content. At strains of less than 1% much higher stabilities were noted 

for the treated gravel at 10.8% moisture, than for the untreated gravel 

at 7.47* moisture. Thus for strains of less than 1%, higher stabilities 

were recorded for treated gravel, both near optimum moisture content and 

in a wet condition, than for untreated gravel in similar moisture 

conditions. (See Figure 16). 

Where lime and fly-ash were used as additives, an immediate 

decrease in plasticity index of the fines was also observed (Figure 14), 

This was made up both by an increase in plastic limit and a decrease in 

liquid limit. The initial increase in the plastic limit of the fines plus 

the increase in plastic limit with time is likely the reason for the 

"drying” effect of the additive as noted by others (17), It would also 

explain the need for a higher optimum moisture content for compaction 

(21) (22) (3). 

The time effect upon the plasticity characteristics produced 

by lime and fly-ash was an initial decrease in both the liquid and plastic 

limits from those obtained one hour after mixing. As curing started, however. 





both the liquid and plastic limits increased in a similar fashion to 

that noted where portland cement was used as an additive. (See Figure 14). 





CHAPTER XI 

DISCUSSION OF TEST RESULTS 

When a load is applied to a saturated soil, the total stress 

within the soil is made up of the neutral stress, or that portion of 

total stress carried by the pore water, and the effective stress, that 

portion of the total stress carried by the soil skeleton at the points 

of contact of the soil particles. When a granular, free draining soil is 

loaded, the excess pore water pressure is quickly dissipated by migration 

of the water from the pores, and the neutral stress within the specimen 

becomes zero. The total stress, total load divided by the area over 

which this load acts, then is equal to the resulting effective stress. 

When a fine grained saturated, soil is subjected to rapid 

loading, the neutral stress cannot be dissipated rapidly due to the low 

permeability of the soil. This results in the effective stress being 

lower than the total stress by the amount of the existing neutral stress. 

The shearing strength of a soil is the product of the effective stresses 

within the soil, and the coefficient of internal friction of the soil. 

Therefore the shearing resistance of a fine grained soil tested under 

slow test conditions in which the neutral stresses are dissipated by 

drainage after each increment of load, is higher than that of the same 

soil tested under quick test conditions. Under quick test conditions, 

the specimen is not permitted to drain during loading and thus there is 

no dissipation of the neutral stress. 

In the case of partially saturated fine grained soils tested 

under quick test conditions, the neutral stress is partially dissipated by 

compression of the air voids with a resulting volume reduction in the 

specimen. The reduction of the neutral stress is inversely proportional 
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to the degree of saturation of the specimen. Thus the shearing strength 

of a partially saturated fine grained soil is inversely proportional to 

the moisture content of the soil at any given void ratio. 

Both the Winger and Crawford gravels exhibited properties 

of a fine grained soil due to the excess of plastic fines contained in 

both gravels. The vacuum triaxial tests carried out permitted drainage, 

but the rate of testing was sufficiently rapid that drainage could not 

take place due to the low permeability of the gravels. Thus the main 

cause for decrease in stability of a gravel, with an excess of plastic 

fines, with an increase in moisture content, is due to the lew permeability 

of the gravel. 

Because the plastic fines adhere to the surface of sand and 

gravel particles, and because fine screens, which might be used to screen 

the clay and silt fraction from the gravel, are very expensive and 

fragile, screening the silt and clay from the sand and gravel to increase 

the permeability of the sand and gravel would be expensive and impractical. 

Washing the sand and gravel to remove the clay and silt would 

be one method of increasing the permeability. This method has several 

drawbacks: 

1) Due to the inefficiency of currently used washing plants, 

sand is washed out of the gravel with the silt and clay. 

If the silt and clay are to be removed, without removing 

the sand present, a costly flotation process may be 

necessary. 

2) Extra cost is incurred in drying the washed aggregates. 

3) A source of water for washing must be available. In many 

parts of the Prairie Provinces, an adequate supply of water 

may not be available at the site. 





An increase in the permeability of the gravel may also be 

accomplished by the addition of trace quantities of portland cement to 

the gravel before placing and compacting. In the case of the Crawford 

gravel, the quantity of cement required was found to be 0.45 per cent 

by weight of dry gravel, as determined by plastic limit tests using 

varying amounts of cement additive, and from the grain size analysis. 

The cost of the cement would be approximately 21 cents per cubic yard 

of gravel treated, i.e. one-fifth of a bag per cubic yard of gravel. 

The extra handling, mixing and blending cost is estimated to amount to 

14 cents per cubic yard of gravel treated. The cost figures used to 

compute the above are as follows: 

a) Heavy farm tractor and pulvi-mixer, $5.00 per hour. This 

would mix 100 cubic yards per hour in two passes, and thus the 

cost of mixing would be 5 cents per cubic yard of gravel. 

b) Blade grader for extra windrowing and blending required, $8.00 

per hour. This would handle 400 cubic yards per hour and 

therefore the cost of extra blending would be 2 cents per cubic 

yard of gravel. 

c) Cost of cement, $1.05 per sack 

d) Handling required for the cement, 35 cents per sack. This 

would amount to 7 cents per cubic yard of gravel. 

The total cost of adding 0.45 per cent cement to the original 

gravel would therefore amount to approximately 35 cents per cubic yard 

of gravel treated. 

Unfortunately time did not permit an investigation of the effect 

of lime and fly-ash upon the permeability of the gravel. As the action 

of this additive is similar to that of the cement, however, it is thought 

that anincrease in permeability of the gravel would probably result from 





the addition of a small amount of lime and fly-ash. 

The cost of handling, mixing and blending the lime and fly- 

ash would be approximately the same as for cement, i.e. 14 cents per 

cubic yard of gravel treated. In order that the cost of lime and fly- 

ash be competitive with that of cement, the amount of lime and fly-ash 

is limited to a maximum of 0.2 per cent and 0.4 per cent respectively. 

This is based upon a compacted unit weight of gravel of 3500 lbs. per 

cubic yard, the cost of quicklime being $1.00 per 60 lb. sack and the 

cost of fly-ash being $16.00 per ton. It is not known whether or not 

these quantities would produce the desired results. 

In addition to the increased shearing strength of the 

gravel at a high moisture content produced by an increase in permeability, 

the shearing strength could further be increased by an increase in the 

co-efficient of internal friction of the gravel. Triaxial test results, 

using the Winger Gravel, indicate a definite increase in the angle of 

internal friction of the gravel due to crushing. The angle of internal 

friction of the two-inch crushed gravel was higher than that of the original 

three-inch screened gravel, but less than that of the 1%-inch crushed 

gravel. Gravel crushed to one inch showed a small reduction in angle of 

internal friction from that obtained with the 1% gravel. 

It is suggested that future research attempt to correlate 

the permeability of compacted plastic fines, treated with cement and with 

lime and fly-ash, with the permeability of fines of a gravel known to be 

satisfactory for base course construction. It should be possible to 

determine a minimum permeability for base course gravel fines. This, 
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then, could be used as the basis for evaluating a source of base course 

gravel. Should the permeability of a proposed gravel source be below 

this minimum, the quantity of cement or of lime and fly-ash needed to 

increase the permeability could be determined from plastic limit tests 

and a grain size analysis of the gravel. 

In addition, the weathering effects of cycles of freezing 

and thawing upon the plasticity characteristics of treated gravel fines 

should be investigated to determine the permanency of the plasticity 

changes after treating with cement and lime and fly-ash. This was not 

carried out in the current investigation. 





CHAPTER XII 

79 

CONCLUSIONS 

The conclusions arrived at in this investigation are as 

follows: 

1) The loss of stability of a gravel, which contains an excess 

of plastic fines, due to an increase in moisture content 

results from the low permeability of the gravel. 

2) The permeability of such a gravel may be increased by 

screening, washing, or by the addition of a small quantity 

of portland cement. It is assumed, also, that a similar 

increase in permeability would result from the addition of 

a small amount of lime and fly-ash. 

3) Stability of a gravel, containing an excess of plastic 

fines, may be increased by crushing the gravel, thus in¬ 

creasing the coefficient of internal friction of the 

gravel. Crushing, however, does not effectively prevent 

a loss of stability due to an increase in moisture content 

for the reason given in (1) above. If the permeability of 

the gravel were to be increased, in addition to crushing, 

the potential increase in stability of the gravel due to 

crushing could be realized, 

4) The effect of cement upon the plastic fines of a gravel 

is an immediate reduction in the plasticity index resulting 

from a large increase in the plastic limit and a small de¬ 

crease in the liquid limit. Thereafter the plasticity 

index remains constant and the liquid and plastic limits 





increased at a constant rate. Above a minimum amount of 

cement additive, there is no initial increase in the plastic 

limit with an increase in cement. 

The effect of lime and fly-ash upon the plastic fines of 

a gravel is an immediate reduction in the plasticity index. 

This results from both an increase in the plastic limit 

and a decrease in the liquid limit. Both the liquid and 

plastic limits then show an initial reduction with time 

and then a constant increase as curing takes place. 
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APPENDIX A 

SAMPLE COMPUTATIONS 





ESTIMATING THE OPTIMUM MOLDING WATER 

CONTENTS FOR TRIAXIAL SPECIMENS 

For this example. Mixture number 5 is used as it is 

typical of all cases. 

From a compaction test on the minus #4 sieve portion 

of the gravel, it was found that the optimum moisture content was 

11.5%. Mixture number 5 contained 3570 minus #4 sieve before 

crushing, therefore for a total oven dry sample of 100 lbs., the 

water required for the original minus #4 portion was: 

.35 x 11.5 = 4.03 lbs. 

The quantity of minus #4 sieve produced by crushing was 

found from sieve analysis to be 9%. It was assumed that the optimum 

moisture content for this material was 5%. Thus the additional 

water required per 100 lbs. of total oven dry aggregate for the crusher 

fines was: 

.09 x 5 s .45 lbs. 

The absortion of the plus #4 sieve material was found from 

specific gravity tests to be 1.85%. Thus the water required for 

the remaining 56 lbs. of the 100 lb. sample was: 

.56 x 1.85 : 1.04 lbs. 

Thus the total water required at optimum moisture content 

was: 

4.03 / .45 / 1.04 
——- 5.5% 

100 

PAVEMENT THICKNESS REQUIREMENTS 

USING THE KANSAS DESIGN METHODS. 

Determining Saturation Coefficient (n). 1. 
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The 30 year average annual precipitation (1921-1950) 

for the Carstairs area was 17.5 inches and was obtained from the 

Edmonton Public Weather Office. From the table of saturation 

coefficients the value for n was found to be 0.6 (13) (14). 

2. Determining the Traffic Co-efficient (m) 

The maximum gross load in Alberta is 72,000 lbs. This would 

normally be distributed over a 5 axle tractor-trailer combination 

giving a maximum gross wheel load of 7200 lbs. if the weight were 

evenly distributed. For this analysis, however, a maximum wheel 

load of 9000 lbs. (4 axle tractor-trailer combination) was used. 

This load acts on dual wheels and is consistent with values obtained by 

the Alberta Highways Department. From the table of Traffic Coefficients, 

the value for m was found to be 1. (13) (14). 

3. Choosing the Thickness Chart. 

As a deflection factor, S a 0.1 inch, is common to all 

Kansas design charts, and as the saturation coefficient (n) was known 

to equal 0.6, design Fig. A-6 was chosen from reference (14). The 

design chart with m r 1 is illustrated in Figure 17. 

4. Choosing the Thickness of Hat Required to cover the 
Base Course. 

For this evaluation Mixture number 5 compacted over optimum 

moisture content will be used. As a lateral pressure of 20 p.s.i. is 

not possible with a vacuum triaxial test, the stress strain curve for 

a lateral pressure of 0.90 Kgm./sq.cm, is used, see Figure 10. 

For the first trial, a deviator stress of 1.5 Kgm./sq.cm, 

was chosen. From Figure 10, the strain was found to be 1.15%. 

Thus the stress difference (p.s.i.) was 21.4 p.s.i. 

The modulus of Deformation was: 

21.4 

.0115 

1855 p.s.i. 
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These two values were plotted as point A on the thickness 

chart• 

For the second trial, a deviator stress of 1.4 Kgm./sq.cm, 

was chosen and the stress difference and modulus of deformation were 

found to be 19.9 p.s.i. and 1995 p.s.i. respectively. These values 

were plotted as point B on the thickness chart. 

A straight line was drawn between these two points which fell 

on either side of the design curve. The intersection of this line and 

the design curve was used to determine the thickness of asphaltic 

pavement cover required. In this case it was 4.4 inches. 

DETERMINING THE QUANTITY OF CEMENT 

to be ttgED.^, 

AND COMPACTION TEST SPECIMENS 

It was assumed that the quantity of cement to be used in each 

case should be proportioned according to the surface area of the aggre¬ 

gate using the optimum quantity of cement required by plastic limit 

tests as a basis. The optimum percentage of cement was found from 

Figure 15 to be 3 per cent for the Crawford fines (minus #40 sieve). 

From the Materials Manual, Testing and Control Procedures, 

Volume 1, Test Method Calif. 303-B, January 3, 1956, State of California, 

Department of Public Works, surface area factors in square feet per pound 

of aggregate were found and plotted. Figure 18. From Figure 18, the 

surface area factors to be applied here were found by extrapolation. 

These were as follows: 
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PASSING SIEVE 
NUMBER 

3" 

1V* 

3/4M 

#4 

#10 

#40 

#100 

#200 

Taking a 100 lb. sample 

SURFACE AREA 
in sq. ft./lb. 

0.135 

0.26 

1.0 

2.0 

4.6 

21 

58 

160 

use in forming the triaxial 

specimen 

PASSING 
SIEVE 

3" 

RETAINED ON 
SIEVE 

l%" 

WEIGHT OF 
AGG. 
(lbs.) 
10.0 

SURFACE AREA 
FACTOR 
(sq.ft./lb.) 

oX35 

SURFACE 
AREA (sq 

1 

1 %" 3/4" 17.0 .26 9 

3/4” #4 33.0 1.0 33 

#4 #10 15.0 2.0 30 

#10 #40 11.0 4.6 51 

Subtotal 86.0 124 

#40 #100 1.75 21 37 

#100 #200 3.30 58 192 

#200 8.95 160 1430 

Subtotal 14.00 1659 

Total 100.0 1783 

.ft.) 





The quantity of cement required for the minus #40 

sieve portion was 

3 x 14 - 0.42 lbs. 
TUTT 

Thus the quantity of cement, based on surface are, required 

for the plus #40 sieve portion was 

124 

1659 
0.42 0.03 lbs. 

Therefore the quantity of cement required for the triaxial 

specimen was 

0.42 / 0.03 s 0.45 per cent by 
— 

weight of dry aggregate. 

The quantity of cement required for the compaction specimens 

was found in a similar manner, using #4 sieve material as the top size 

rather than 3M inch material. In this case it was computed to be 1.1 

per cent cement. 
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APPENDIX B 

DETAILED TEST DATA FOR PART A 
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UNIVERSITY of ALBERTA 
DEP’T- of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

SPECIFIC GRAVITY 

PROJECT 
SIXJL 
SAMPLE VJisKiEtZ. — *4 razor* 
LOCATION a no •  

[HOLE DEPTH 
TECHNICIAN A .U.M DATE iji/si 

iample No. / 

rlask No. !S 

Method of Air Removal \ItfCUUrt. 

^b+w+s 9/4C>o 

remperature T 2c os °C 

^b«-w 6>4C-C 7 

ivaporating Dish No. - 

tft. Sample Dry + Di$h /3 78‘ZZf 

Tare Dish ?32 C.o 

*s 44 S' C,£ 

Gs 2‘Ce 

Wb^w^-s * Weight of flask * water* sample at T* 

Wb4.w s Weight of flask + water at T° (flask calibration curve). 

Ws = Weight of dry soil 

Gs - Specific gravity of soil particles - Ws '-W^TTs 

Determination of Ws from wet soil sample: 

Sample No. Sample No. 

Container No. Container No. 

Wt. Sample W'et+Tare Wt.Test Sample Wet + Tcrs 

Wt. Sample Dry + Tare Tare Container 

Wt. Water Wt.Test Sample Wet 

Tare Container jk 

Wt* of Dry Soil 
, 

Moisture Content % 

Description of Sample _+.T±. 

Weight C^S-V) tTake SS28 oo But- tc 
A 

B7-4 Z-S8 

WEIGHT Tat^E. 225"- ^5 (j% B Ut-lC (j .S.o\ = B-£ ~ Z-&3 

(&\ V/E16HT S^fYTPLF (S'S p) 4I0'Z.-C>S flpPAR-EfiJ T- A-C- - -Z.71 ** 

R^mark»- Wt. .Sample^-vp)* Basket no Mtse 3244.o 

Wr. BASklBT IM WATEe.10 h.±L 

ArsoK-PTiokJ %- ^7T *'°°r 1 ~7^- 

(c.^ Wt. 5awple (s s o) im kJATEg -25T41.& 

tJoTE /)vfZK0<!r£ 

/A Wt. S/gmpiE C Oven) r^sr> R/sU e D C0/4ZS& ^ £r/flJE_ 

6at£S ~ Z-7& 





UNIVERSITY of ALBERTA 

DEP’T- of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

COMPACTION TEST 

PROJECT 
SITE 
SAMPLE IV/Vfrfe /v7/j~tru2e \ / 

LOCATION VS£_Q FO/i /9?/jr Ti/Mi ■?. 

HOLE - ✓ OEPTH 
TECHNICIAN A'. lT~M~ DATE’ ■??/ / ITse 

1 Number / X 3 4 6“ c 

Mold No- / / 7 / / / 

Wt-Sample Wet + Mold 3S2/- / 3590-L 3^49-6 37 58 4 3789 4 57S2-Z 

Wt- Mold 1742-8 1741 6 1742 8 742-0 174 Z 6 1742 8 

Wt- Sample Wet •778-3 1837 8 14 0 7 0 2o/S-6 204- (.-4 2004-4 

Volume Mold '/so - 12. ‘/$0 IX '/ 30-/2, '/So- /Z V io. n. ‘/3o-/Z 

Wet Unit Weiaht lb-/ft^ ue oe Izz o4 /33-8<p US 3 o / 33.4-3 

Dry Unit Weight lb-/ft-3 1 <2.- 23 H34o <14-04 12(7 4 7. <21-24 <<4 77 

Container No L/ 4 1/47 UZS l<44 1/41 1/4 ( 

Wt- Sample Wet + Tare • 44- IX 147 94 1 S(o OO 144 75 <42-87 I8S-01 

Wt- Sample Dry + Tare 14^-8 5 |4M I ISO- S3 <34 -oo <5 3 54- 1 7l-oo 

Wt- Water 3-24 S-26 5-47 7 7 S °l-28 /4.07 

Tare Container 7 7-74 40-90 64.84 46-77 7^-44 72-41 

Wf Dry Soil 43-09 -75 8 1 45-47 11 25 76-8 0 48-S<l 

Moisture Content B.ZI ~T-lS ©•33 | 10-70 12-07 i /4.Z7 

43 
U 

Tft 

(4 

12 

t 

k4 

Max- Unit Wt- = Ut-'f/rf 

Opt- Moist- = i±£ % 

mrn 

s, 

Methcd of Compaction_ 

Std P%c><=—og, /yloi-o £ /rfoipeg. 

/z. Stq ~Pf2o<z-rc>(Z, BhjER.&Y' 

Diem. Mold — ^ o"_ 

Height Mold —=7.—f_ 
Volume Mold /3o - iz 

No- of Layers_3 
Biows per Layer l^> 

Ht- of Free Fall W 

Wt- of Tamper_s-s 

c u f- 

Shape of Tamping Face 

Description of Sample^ 

-l-r-J- 

_ 

Remarks 

5 ^ i Q tO It 12. '■% 

Moisture Content % 

IS 
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1 Number / Z 3 4 3' 6 

lold No- / / / f / / 

Vt- Sample Wet + Mold / 3544-4- 3440 <1 3760- / i’S /4 o 3774- 8 

Vt- Mold 174-1-8 '742 6 '742-8 ' 74-2 8 1 741 8 1742 B 
/t- Sample Wet / 7S4- 3 1003 -fa /8RO-I 2037 3 2073 2 2037. 0 

'olume Mold '/ Jo.<i '/jo-il V Jo .11 ’/3o n ' / 3 0 - / 2. 

/«t Unit Weiaht lb/ft3 H4>tl MR-77 114-04- US-18 1 37-47 I3S-26 

ry Unit Weight Ib/ft-^ U I • i'i-i** M4-4-3 1 21 86 1 23-49 (/R-74 

ontainer No l/6S 1/43 ^3 1/62. UGQ 1/24 

/t- Sample Wet + Tare 11 ST-71 l 34-04 1 2R-44 i iq-os Ibb-^l ILL-78 
yt- Sample Dry + Tare H3-SR 1 32-- < 1 114-84 H4i o l 58-RR ISC, SB 

Vt- Water 7.12. 3-Vfl 4S8 4 <7S -7-73 lo-la 
are Container 4>7-0S 47-77 6<f34 bS 62. 67 /2 -77-86 

Vt- Drv Soil 64-3 4 SS-SZ 4^-08 71-87 78-70 
Aoisture Content 4.43 (o\°\ 6-2S 10-0R M-o3 i /2.R4 

UNIVERSITY of ALBERTA 

DEP’T- of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

COMPACTION TEST 

PROJECT 
SITE 
SAMPLE lA//MGiee -*4 Fzoia MixtuRB^Z 
LOCATION 

HOLE, DEPTH 
TECHNICIAN 

44- 

4-U- 

44-4 

\ 

1-4 

Z 

7? 
t 

Max- Unit Wt-= l^V/ft- 

Opt- Moist- sJg.iL % 

t 

n—r 25=t 

— A--(o' 

Method of Compaction_ 

Sto. ~PiZo<zrroR. Mold <£ T~Awv>e fc 

'A. Srp, PgocToe 
Diam- Mold — 4--Q"_ 

Height Mold _ 
Volume Mold 

No- of Layers_ 
Blows per Layer 

Ht- of Free Fall 
Wt- of Tamper_5-s l.%s. 

12. Cu. PT. 

'3 

Shape of TampinQ Face O 
Description of Sample_ 

I Li n 

Remarks 

A S i 1 B 4 io u a_ i>> 

Moisture Content % 





UNIVERSITY of ALBERTA 

DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

COMPACTION TEST 

P.RQJECI 
SITE 
SAMPLE \A/if4r.F- o -** 4 3/dosn 
LOCATION VI iXT-i/AEL *3 

HOLE , DEPTH 

al Number / 4 3 4 3- 4. 

Mold No- / 1 1 / / 

Wt- Sample Wet + Mold 3461.3 33499 77. O 373 77 3 7 29-2. 

Wt- Mold ! 7 4-2. ? V 741-2 17 423 / 7 42.2 1 742. 2 

: Wt- Sample Wet J 7 12. 7 i 20 7. ! l 9342, 2,072.9 20 46.4- 
• Volume Mold '/30.12. '/3o. ii. 1 /.TO 1 / 3 <P 7X- 

iWet Unit Weiaht lb/ft* 3 V/4-. ±3 7 2.0. OO 72 2.44 / 7 7.7/ US'. « ? 

' Dry Unit Weight lb-/ft-3 no, /6 17 3,42 -H 7/6 / J .342 7 2 0.37 

Container No V ?7 V 7/ A / & \y 4 6 .742, 

; Wt- Sample Wet + Tare . j 3 2 - 2 / 142.7/ 7/3.22 (4 6 -33 /62. 2.6 
; Wt- Sample Dry + Tare .730-49 t44 ^ til.39 14- O 47 7 37- 32 

- Wt- Water . J.-32. 4-23 3. 2 9 3.92 10.67 

-Tare Container 66- 62, 72.04 66.64 73. 69 <~?.3>r 

: Wf- Dry Soil 63.27 72.44 4473 36. 67 24 .24 

^Moisture Content 3.6 .3. 2 2:7... . , 7.0 ■ 6 72.7 1  

13(3 

I2S 

'10 —I—I—i—h 

(IS 

L ttm 

moLLSI 

a 

Max* Unit Wt = '*>■ 77ft* 

Opt- Moist = \°'l % 

5 

fK 

TU 

Method of Compaction 

$TQ. /Vlet-P £ 'TTl'nPSG. 

Zz. S-rp. 'Pzoc.-ro z. EkjSiZ&Y 

Diam. Mold — ^-p."_ 

Height Mold . ~ 4 - 

Volume Mold Yio.i-l 

No- of Layers_3 

Cu FT. 

Blows per Laver i3_ 

Ht- of Free Fall vi11 
Wt- of Tamper S*S lbs 

Shape of TampinQ Face_Q_ 

Description of Sample_ 

L± V 

rr 

44- 
■ --L 

_ 

Remarks 

3 < 5 fc, T e to n a <; 

Moisture Content % 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

EB&JECT 
SITE 
SAMPLE Wt M «.T E R, # 4-0 
LOCATION 
hLQLL. 
TECHNICIAN 47?. 7^ 

DEPTH 
DATE /7//Z/56 

a I No- 

Li q u id Limit 

ntainer No- 

of Blows 2/ 23 / /(> 3 S 37 

1/23 [)4i 1/ 74- J 2.4- 

Sample Wet t Tare *14 83 47 o9 1/474 /61U I 01 of 11o (oi 
Sample Dry -t-Tore 

• Water 
fg 13. ±Z U. 109-oi 47- 3S 9b' 9b' lOS 10 
4 44 4 45 5 73 S' 4 / 

re Container 
if \x s'-si 

49-34 6 3-49 72 4/ 7' • 07 77 68 
of Dry Soil 2( .0 s 7.1 10 

listure Content ~w% 
zs- 34 24 44 Z4 8 6 27 ZZ 

21-o 2 I'O 2.2.- 4 22-S 20 4 -3 

Average Values 

M 3 

2p = 

If • 

It V 

21.2. 
I 2-S Wt- Sampie Wet+Tore 

fe-7 

IWt of Dry Soil 

Plastic Limit 

-Trial Nql 
Container No- 

Wt- Sampie DryfTare 

Wt Water 

Tore Container 

Moisture Content % 12-7 

5Y+ 3Z 

41 94-30 

4|. 9 2 89 

33.^418 
7-9071 

//m + /iJ 

4(4 2 17 

40 S' 37 7 

I o0dS 

57-8479 

4 V -r 

os*9 

43 607 / 

I • Z 4-4 fi 

8-4498 

/ 2 • 5 

S3 7649 

I 0*0 202. 
/z-4 

Shrinkage Limit 

Trial No 

Container No 

Wt-Sample Wet 4-Tare 

15 

7 

Wt- Semple Dry H-Tore 

Wt-Wafer 

Tare Container 

Wt-of Dry Soil Wo 

j{[Moisture Content -ur7c 
Vol- Container 
Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit "u/e 

2^s = G^*,oc0 

Description of Sample: 

n 
t Remarks: 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 
4o chine Dato-- 

lachine No-_ -To. 

lultiplication Factor_ - 

It Loading Block -t- Piston (gms). r? / Zc *1 s-7-7. 

SITE 
SAMPLE P,r 4/fjX Tl/#E **/ 
LOCATION 

JTQLE - DEPTH 
TECHNICIAN /-j.U. DATE 'r/'/s9. 

Description of Sample 

-To 3"/rf/pc 

'CT&Q /9T &Pr />?£>,ATu*£ 

Specimen Number 1 2 3 4 5 6 
Lateral Pressure <6~,/s*.r £>■30 
Length_ inches 7 24 s7r 
^ re o_sg. cms. 73c? 
Volume .c-ci-sr cu< 7/. /7,/Z 
Dry Unit Weight Ibs/cu-ft- <<j / 37.1 
3S= -Volume Soil Solids xuiet 134-£> \A/Et So/L (JscO ZZ5 us. 
Vt- Tare + Soil •+- Water at start 
Vt- Tare + Soil-h Water at end 5Z/D 
Vt* Tare + Soil 4 984 
yjumber and weight of Tare 2/4 
Vt- Soil 4 7 So j 

3 ef 

Te 

are Weight of water 

St Moisture content 

Degree of saturation 

Aft 

Te 

er We.ight of water 248 

St Moisture content 5</8 
Degree of saturation % sz 

ad 
n 
in 

Dial 
Rdg 

Strain Area OT- 
—Tl“ 

Load 
on 

Pan 
Dial 
Rdg 

Strain 
r 

Area <Ti 
TLoad 

1 on 
j Pan 

Dial 
Rdg- 

Strain Area 31 

H j 
— 

/ ” s . -% 1 
1- 

0.4 zl - 73o ■03 \ .-j? i 
— 

L_ 1 
— 

2 - O-tiB —<?$ 13o —11- --*Z... --1 
2 -jQx/SU —l£4J 130 '80 i|— -I 

(- 
— £J i—' /$ 13/ ±L, r -7f j 

i— 
H 

Q -&.-W •ZO V/ •SB Jgj 1 -! 
t 

2 0 8S4 *47 —7jz ILI (■01 j 
0 Q-24-1 jifL •8i' ms 1 —{ 1 ’) JLSZ2. ■42 -733. 98 -U7L| 

--—t- 
__[  1 1 

—1 e_ 
0 

r^L 733 M2. / * 42 i M - " \ I 
— 

*5'4 -2M —Lik. —L£fe| 
-—} 

j " ~--j- 
'0__ oilL ■83 —7.39-, r- ' —LH_i 

1 ■ I- r-*- _1 i 
t 

-Q-74S ■19- /• S3 / 03 1 ! L —I- —\ 0. 7/7 ■8S 73 L 1-4? j M* 
1 i i —!-r 1 

O-JeJjJ /.03 -21ZJ . LZ±j 1 *-of! 
--i 

1 -~1 f" j 

i o-Z8S 1 I-33L 740 L&j | ^-2Zi ! 1 
1 

0-4-00 -ML | — 
!__ 

”j~ -[ * 
1 

1 ! 1 1 
—t 

{ j 
L_[ GE l fV &<\ L . 1 --1. , ~3 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE W/rJCzEtL '^IT A?/ X TU/2£ -** / 

LOCATION 

.HQ LE Z-...D.EPTH. 
TECHNICIAN -*'2 A. DATE HUH 

ochine Dota:- 

achine No-_ 3l£. 
Description of Sample 

jltiplication Factor_; 

Loading BlockPiston (gms). 

4sc£ee*Jeo To 3" A/1 At- 

/V t Opt /V)okrugs. 

*Z/ A/e/sr7. 

SPECIMEN DATA 

>pecimen Number i 2 3 4 5 6 

.ateral Pressure (07* ) c+*. O • <jp o 
/ /A™ 

ength inches 24'A 

trea sq. cms. 73 e 

'olurne cu- //- /■(eO^ 

>ry Unit Weight lbs/cu-ft- Xd /3$-4 

»s= -Volume Soil Solids & Met /4o.3 . ider Soj<- /3s. 

^t- Tare + Soil Water at start 
/t- Tare + Soil + Water at end 4478 

V't* Tare + Soil 

lumber and weight of Tare 22o « 

Vt- Soil 4-049 

lefore 

Test 

Weight of water 

Moisture content 
Degree of saturation 

*f ter 

Test 

We.ight of water 2o 9 

Moisture content 5/1* 

Degree of saturation % 53 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAl COMPRESSION 

SITE 
SAMPLE IV//Jaerz, ft'r - M > x tu rze * / 
LOCATION 

HOLE . .DEPTH 

PROJECT 

ochine Data:- 

achine No-_ ~r.o. 

Description of Sample_ 
SV/QT/1/& El. Sc/Zee/uec? To S' 

jltiplication Factor_ 

f. Loading Block -+• Piston (gms). 

t7q/s- 

2. / 

SPECIMEN DATA 

specimen Number l 2 3 4 5 6 

.ateral Pressure Kmi ) o.qo 1 / A' 

.enqth inches 24 Ve 
irea sqcms. 73o 

'olume ^ a rfsr 

fry Unit Weight Ibs/cu-ft- /3S. 3 

•$= -Volume Soil Solids Xtotri- /4Z- 3 Wst So/l (/sso Zz 7 /A. 

/t- Tare + Soil + Water at start 
/t- Tare + Soil + Wat er at end 4L13 

Vt* Tare + Soil 447 Z 

lumber and weiqht of Tare ioie> 1 
Vt • Soil 3es4 

lefore 

Test 

Weight of water 

Moisture content 

Deqree of saturation 

^f ter 

Test 

We.ight of water 2o J 

Moisture content £>22 

Deqree of saturation % £3 

JL
JL
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SITE 
SAMPLE WiMGeg. "Pit - Mi x 7~u (*• E * 1 
LOCATION 

HOLE , „ . / DEPTH 

PROJECT 

ochine Datcr- 

achine No-_ -TTO • 
Description of Sample :_ 

yw r/t/f S~c*!£E/JED To 3 " A/1/9X 

ultiplication Factor 

t. Loading Block Piston (gms.) 

CosnP^cTGO fir rfppeo/. 6-5% 0'srv/ee. 

£ C.,A><S &/4i/6£ 

SPECIMEN DATA 

Specimen Number 

aterol Pressure {Trt ) &-3o 

.eng t h inches 24 $U 

\rea sq. cms- 7 2o 

/olume -C-©> S- Cl/. /V / >^QO 

)ry Unit Weight Ibs/cuft- XJ /JSZ 

>s- Volume Soil Solids i a i -4. Wsr So 22 7 //>3. 

Yt- Tare + Soil •+• Water at start 
Vt- Tore ± Soil + Water at end 426,3 

Vt- Tare + Soil Aon 

lumber and weight of Tare 2/y 

/Vt- Soil 3SOZ 

before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

We.ight of water 246, 

Moisture content £>■48 

Degree of saturation % 6,7 

ad 
>n 
qn 

Dial' 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area <r 
Load 1 

on 1 
Pan j 

Dial 
Rdg- 

Strain Area 61 

W£> D / 4 L, C/izc St^/Q/aj Ti —Tin ^r, i 
%£>& &06, 1 

' 

l.fry ms. ms % /n5 . Kq/n /c*ri' Slqm /d 7 

0 2-4SZ - - 12o 03 33 

so 2-34-8 ■ oz - 1ZO -17 ■41 
oo 2-440 .. ■05 - 7zo ■3i ■(*1 

?c> 2-424 II ■ n - 1ZO ■45 ■15 { 
Q<? 2-89S 34 Ve u y.<r 111 >58 06 J 
oo 2-ese ■3$ 7(4, 7Z3 >11 l-ol i < 

?Q 2-604 . ■S8 Zoc 111 ■V<e 1 ■/(, 
_ 
| t 

TO 2-148 34 ,s7tu ■81 '/e 115 ,44 1-14 i 
Oo .2-(,70 4o '//(, /■(4 i 74 730 MX 1111 

i 1- i i ! J 
:>o 2-S80 4o /s (■So 5//t 1 73 Z lit, l-SL i ! 1 

00 2 415 4-0 'U J- 93 y,<. | 138 1-3 8 i 
j 
!_ l_:i 

Oo 2-3'S 40 K 2 SI "/(4.I ; 747. /■SO 1 • Bo 
f 
i 

i - 
j r i 

'.On 1.000 Ao^/a 1-64 I 7c u j r^r l‘60 i Mo ! i i j 
'o<? O-S’OO 4\ 'U / "/it! 

1—1- 
! 781 rttr ! Mg h - : L_! 

$o 0140 41'/e (\-3to z b7«. i ! 8H ! l-ol j 1 
1 r i__J - 

t i j i j \ 
i i 1 F'/G/Lt, //ze k?7 si 1 1 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SUL 
sample VJ'fJGE ,e P< M/ XT(/ >g< 

LOCATION 

MM x. DEPTH 
TECHNICIAN DATE aHHH 

lochine Datq:~ 

lachine No-_ -TO 
Description of Sample •_ 

a'sy/se Sc^ ro /" /vIak- 

luImplication Factor_—~ 

ft. Loading Block Piston (gms). 

(Com P/9CTE /?7~ /PPPXo/. <r> ■ S% rfotSTUKC. 

FE/lt c./fj£Z. £ C/&C <CrAV&£ 6/Sc£>. 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (07* ) m ./W <Z- m o£>o 
Lenqt h inches 2As/e 

Area sq. cms. 7Ao 

Volume j'sqt 
Dry Unit Weight Ibs/cu-ft- Vj J3 3$ 

GS = Volume Soil Solids 142-0 VJET So/ C/s eg 22£> //>s. 

Wt- Tare + Soil ± Water at start 
Wt- Tore + Soil + Water at end ±1AL 
Wt- Tare + Soil ±7oZ 

Number and weight of Tare 6,9! 

Wt- Soil 4~Of / 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Weight of water 

Moisture content Co ■ 46? 

Degree of saturation % C? 7 

Dad 
on 
an 

Di a 1 
Rdg 

Strain Area 07 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area (H 
Lead 

on 
Pan 

Dial 
Rdg 

Strain Area 67 

D D/4 A C/zc. 5TZ/J//J A C Yi -vr„ Y7 

Rob fZptr | 

y 
*/T>. /ns. /ns. | % /ns. c/nA ^/f«l Mm/ Cm | .  / 1 

O 2-BS! 3<17/r - _ 7 lo ■ oz ■4,3 

loo 2-332 nvz •0 _ ■ll ■9i 

loo ■2*00 ■2 1 - .i •^8 M8 

>oo 2-1 So „ .41 —:— r „ •8t l-4t 

)£& 2A>8Z .. Aft _ i M4 1-74 

VQQ 2.5^0 AO l‘0(? '/8 72. S f-41 2-H 

2.0o 2-4-(°S 4o ’At, 1- 57 3/«- 728 l-tg 7-25 

loo 2-303 4o 3//t 2-23 5/it. 732 L<?4 2-54- 1 
i>oo 1 9 So 4o3/e 3-LL 'A , L 740 2.<1 217 

r 

300 i ass 4o s/e S.iol 77 1 7^0 2- 43 3-03 j 
*foo 0-9So A1 '/fl i 7-72 1 7-4 ; l(o°i [ 2-So i.io 1 l_ 
looo OA(oS 41 s/b ! I-CA ivi [731 r 3-a ! 3. /4 i 

|_ ! \ 
■too - O.olo h?r£ \ i\.io Z'/4 rrir ! 3 -22, 

“ 1 1 ,ri " t 
j i-— 

i 1 j 1 1 
t 

L_ PA/LUZi E Sl/l<S// y&. L J 
1 r 

u 
1 1 ! ! t 
! ] 

i i 
J 1 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

e RQJECT  
S ITE 

AMPLE Wip&er. Pit A>4ixti/£G 
L OCATION 

iJ IOLE ... , DEPTH 
J fCHNICIAN KU.4C- DATE ■?*///*? 

chine Data:- 
/ 
Description of Sample 

ichine No 
Itiplicati 

Loading 

-r~o. 7/? Tn/£ Grf/)D£L. 7b> 3" A4/QX. 

on Factor —- C&sn PPcTE D FT rtPPJPOx. 6 * S % TAOIST OXE. 

BlockPiston (gms.) ASi^>. FED7~ 7-i/JEP. £ C//ZC Us££>. 

SPECIMEN DATA 

pecimen Number 1 2 3 4 5 6 

ateral Pressure {Tm ) ./si. c™. 0-9o / A 
ength inches 2+ s/e 
rea sq.cms. 72o 

o 1 u m e co. /7 /■&/ 
ry Unit Weight lbs/cu-ft XJ 117'4- 
s= -Volume Soil Solids /4C>-3 U)BT So/C. Used 23 3 /6s. 

t- Tare + Soil ■+• Water at start 
t Tare + Soi 1 + Water at end 

ft* Tare + Soil 4211 
umber and weight of Tare C>/8 

ft- Soil 3&U4 

efor e 

Test 

Weight of water 

Moisture content 
Deqree of saturation 

ter 

Test 

Weight of water 23L 

Moisture content 
Degree of saturation % 78 





u A 

UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRi-AXIAL COMPRESSION 

SITE 
SAMPLE id'Hccc ?,t /4ikTVK£ *2 

LOCATION 

DEPTH 

PROJECT 

TECHNICIAN DATE 

lachine Data-- 

lachine No-_ O. 

Description of Sample ._, 
-V*? 7~ / U£ <5 O *S/TH o£-*200 /C7e/*OV6£> 

ultiplication Factor_ 

t-Loading Block ■+• Piston (gms.) At /\*~n 

(Sc> /v7 /IT . A^o/s 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (<H* ) ^ Q. 3o 

Lenq t h inches 24 Zjl 

Area sq. cms- ZlSL 
Volume c~c. s- Ct/. /■Oo4 

Dry Unit Weight lbs/cu-ft- fa /3o-S 
u . 
JS' Volume Soil Solids Suet /36? • 5 

H\- Tare + Soil Woter at start 
Wt- Tare + Soil + Wat er at end 4*5-4/ 

Ml Tare + Soil 4353 It/or 5o t 2/4 /b>*. 

dumber and weight of Tare JAL 
Ml Soil 4068 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

We.ight of water /ee 

Moisture content 4- <*>2, 

Degree of saturation % 4-3 

ad 
>n 
an 

Dial 
Rdg 

Strain Area <57- 
v,.. 

LOo¥ 
Pan 

Dial 
Rdg 

Strain Area 0 < 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 67 

V", 
' /ns. °/o Cm1' kZtm/crn kltm/cm 

/ 
) 

0 0.<?L7 - 730 ■03 -93 1 i 
7o 0-984 ■O! -17 i ( 47 i 

oo 0 9Si, ■o4 .. •3o ] L -<po ' 

70 0-145 ■04 .. •44 | i -7 4 1 1 

oo 0.435 -13 73/ ■56 \ Bd 
1 

oo 0.4zs ■17 Vi ■11 ! i.ol 
| 

00 0-4/S ■Zl 7 31 •8S i ,.,S . J 
0.4 05 ■25 73 L ■41 i i-ii 1 

\pc? 0.815 ■21 137 i.iz! „ 1-42, i P 1 
00 o.es^ 31 7 37 I-28 /•a 1 | 
'OO 0.675 36 737 1-31 1-81 1 

1 i 

oo o. 88 L 43 733 l-S 3 . /•«- 1 i I ■V 
j -J 

j 
oo O 041 ■41 733 188 1 L /-^ i ! j 1 i 
00 0-628 ■SI 734 \;$0 1 ~2-/0 L . . 

1 J 
r ■ 
1 

■oo 0-803 ■81 735 i-43 \ 2-Z3 1 
1 
i | 

1 

2£ 0-745 ■11 738 2 oi i 2-51 
(— “! 
L 

1 1 1 } k 

’&2. \ 0-588 1-58 74 ( 2-18 ! 2-48 
r 
j 1 I j | 1 | _ i [ 1 

i i 
1 

j i !  t j 
! n 1 fa/LUZ \£ 69 fiULOrf SO Or i 1 r- 

! p s 

i 1 r 

i I J 
L— 1 - J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SHE 
SAMPLE P/T fiSlixTuxe * A 

LOCATION 

HOLE J DEPTH 
.TECHNICIAN A;/ DATE -z/z/i? 

lochine Data:- 

achine No-_ 7! O 
Description of Sample 

ultiplication Factor_ 

t Loading Block 4- Piston (gms). 

3r/?/)^£c. W/Trt 4% of -*2oo /t€/no</EP 

Co*7 P/t?<--rs o rtf O P Tiwurt filo/sT va:£ 

JZ/ Ajl 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure O- &>o 

enq t h inches 24 

CUe a sq. cms- 73 o 

/olume A /•S 7/ 

Dry Unit Weight lbs/cu-f t- I3Z-P 

*s- Volume Soil Solids 733- / Wer Sou. <Ss.£f> A/7 /A 

Nt- Tare + Soil + Water at start 
Nf- Tare + SoiI + Wat er at end •4 3 75 

Wt> Tore + Soil 4/13 

dumber and weight of Tare 

Nl Soil 34(*o 

before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

Weight of water /77 

Moisture content 4.57 

Degree of saturation 5^ 45" 

ad 
• n 
an 

Dial 
Rdg 

Strain Area err- 
Load" 

Pan 

Dial 
Rdg- 

Strain Area <r« 
Load 

on 
Pan 

Dial 

Rdg- 
Strain Area 57 

V, 
/ns. % 0*4 fcjm/Crn i 

i 

p 0.151 - 73o ■oi 43 

oo 0-143 >01 7'30 ■3o ■1o 

op 0.121 ‘/Z 73/ •50 h/3 

?o C-9o3 ■10 73/ ■35 1-45 
oo 0-866 ■Zb 73 2 l-l z /■7L 

9o 0-374- •32 73 z 1-40 1-00 i J 

?Q O- 8<cO •36 73Z /47 2-21 w 00 O-01-1 43 733 j 2*4 
oo 0-631 ■41 733 \ zzt j m 

. 

! 1 
Oo 0.0ZI <54 734 Z-48 nx* 1_ 
OO 0 005 -bl 734 Z-75 RTF 1 R ■OO 0-70! ■11 735- j ,q2j 1 3-U ! 1 1 
-0(7 C-7ZS ■14 131 311 i 381 j i i ! 1 —-- 

i 
I 

'oo O'bbL l‘ZO 73? j-±L\ j 4-0/ i J I r _ 
'iv 0.S4-S (>b1 74L 3- 52J L 'f'/Zz 

i 
i j j i f 5 

-! i j I .-j 
j ■ 

1 
' i i P/i/zt/A TTlty 1 Solo, r ///Of. i ! 

1 
i 

i 
J 

1 I r - 

) 
r 
} J 

i i .] 
j i i i ! j « 

\ J I  u i- - J 
i 

r 
L 

-T" L L_J 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE W/rJGGtZ Pit /V?/k tote*2 

LOCATION 

HOLE , . / DEPTH 
TECHNICIAN rf.O.. AO DATE •»// 

achine Data:- Description of Sample 
ochine No. /-0 A/AT/StE. W/Trt -4-9/p of PiF^fo //£> 

jltiplication Factor — C&MP/iGT£ D /IT OT7-/MuMJ A/1o'$7-vA?£ 

L loading Rlock -f* Piston lqms.)„_^.{ 

SPECIMEN DATA 

>pecimen Number l 2 3 4 5 6 

.ateral Pressure (07X ) Xa^'in.c** 0 ■ ' 1 J A 

.enqth inches ' 74 /•<* 

jea sq. cms. 730 

olume ■X-C’-s-j' cu.//. /S7C 

ry Unit Weight Ibs/cuft- fa /J2 3 

s= -Volume Soil Solids /JB -4 

H- Tare + Soil -t- Water at start 
/t Tare + Soi 1 + Wat er at end 4-24$ VJe tSo/l (/sap 2/8 /6s 

/t< Tare + Soil 4010 

umber and weiqht of Tare 233 

/t- Soil 3732 

efor e 

Test 

Weight of water 

Moisture content 

Deqree of saturation 

\f ter 

Test 

We.ight of water /73 

Moisture content 4-^4 

Degree of saturation % 44, 

3 d 
i 
n 

Dial 
Rdg 

Strain Area 07- 
77.# 

LSiP 
/Pan 

Dial 
Rdg 

Strain Area cr, 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area 
—^ 

61 

77 

c™1 K.am /nj 

J 
o-ffl - 730 03 ■93 i 1 

? 0-9(1 • // 730 ■56 /■49 i 1 
o 0-93(o -2/ 73/ /■/z 2-07 1 

00 0 - 9/4 ■So 731 /■(l 7-57 r~ i , i I 
12J 0-892 ■40 7 33 2-2! 3-// i i ! - 

?o o-e(L> ■So 733 2- 1(p 3-U | 
t i 1 TJ 

~>o o. es2 ■SL 7 34 3-03 3.93 I i 
i I 1 

>o 0-731 ■(4 134 3-30 420 1 r~: L_J 

}q 0-3/4 ■17 13S’ 3-SI . 4-41 i 1 1 n 

i<o 0-184 \ 34 13L 3 i 413 ! i 
1 J 

o ! \ 0-731 1-04 731 4 10 1 5.Oo | _,_i I _ .] 

'O O'7o / \l‘J4 Itf 423 S-13 1_ 1 
: .... _ I 

Q ! 0 2,4-S J-47 140 4-3 S f2L i j 
1 
I 

'e i o $-( D /• 7 7 \ 743 447 | S'.31 i_... I 
. 1 0,3BS 

| f l 4 - 

i 2 So 74£_ 5./4 i i i i_„ 
i 

1 ! r 
i 
l ! __ _ 

; 1_ "j 

I ! Fs?/lX/££ 6 | - |_ 

| ! r \ i i i 

! ! 1 i r j 
] L- _J 

i J 
_^_ i 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SITE 
SAMPLE P,r A4/X. T **Z 
LOCATION 

HOLE. - x - DEPTH 

PROJECT 

TECHNICIAN ^ / DATE 2t,/,/S4 

achine Data:- 

achine No-_ ~ro. 
Description of Sample_ 

/V^fT/OE- C7/E/9l/CLs WH~H V%> qF - Zep ijifiOot/go 

jltiplication Factor_ 

I. Loading Block -+• Piston tgms.) P./ 1 

CeM*>/>c;T£Q /}T rtPrxoK. Mo'STu/ze 

f£<--r 4 C/*?c , CsCr £ X/s2TX> 

SPECIMEN DATA 

pecimen Number 

.oteral Pressure (<T7H ) <?-3o 

enqt h inches ^ % 

re a sq. cms. VZo 

olume C—G- Ool . /V. /:.ZZl 
ry Unit Weight lbs/cu-ft- xj 734-! 

•Volume Soil Solids jf /42 o 

/t- Tare + Soil ■+■ Water at start 
ft- Tore + Soil + Water at end 529 0 

!t* Tore + Soil 5015 WtT Soil, UsSD xzi'/z /bi 

umber and weight of Tare C? 5 5 

n• soil 4-378 

efor e 

Test 

Weight of water 

Moisture content 

Degree of saturation 

\f ter 

Test 

We.ight of water ^7 

Moisture content £JL2- 
Degree of saturation % 6>Z 

sd 
n 
n 

Dial 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area <T« 
Load | 

on 
Pan 

Dial 
Rdg- 

Strain Area <rr 

4c? Dial. Ct/zc- Ac fl/ZEfi V7 -Yin T7 
PD6, 7?OG 

XL ms. % ms. Csr,'L fa*,/cn7 kym/cZi 1 1 f 

ZW 39 Ve - - 72X7 ■0 3 ■33 i 
O 2 465 ■oz - „ ’17 ■41 _ 

!—- O 2-9S3 •• ■07 - .. ‘31 ■ (?! - 
0 2-93Z H •/S' _ •45 •75 1 | 

1 1 
Q 2 9o8 ,, ’25 - .. •58 •88 
0 2 300 .. •37 . _ .. ■12 10Z ) 

_____ . | i 1 
- 

'0 2 85o 31% ■41 % 7X3 *4 !•((. ... i 
1 

< 
\Q 2-8/8 ■1,2, 7tl* 723 (.00 l5o 
'0 2-777 4o ■19 '(% 1 7*5 /•/$ /■43 

1 

0 2717 4o '//u ■99 Vru 728 . 1.2.I / -57 l 1 - ! L 
1- 
| 

- 
j 

0 2-U5 4o 7b 125 (/4 i f 73o I-4o / • 72? ] !_ ! |Tj 
\o 2-590 4o 'U i-SIc ,_JfcJp2£- 

</i ,r 74* 
L /*s? /•*3 

\ 
j_ i l n &

 
se> 

cyj 4c V* \-99 I I‘b5 1 
c> 2-258 4oViu 2-91 "At ! 747 i I’ll 1 2-07 i 

( 
1 ! Lzj 

'o /-6>7o 4/ Ve 5.33 z i r 199 • hi 8 1 j i j ! 1 
1 1 

IQ 7-330 42.7 a U-7L ! 1.75 2-o5\ j L 1 1 
i i 

-- 
j ■ 

1 
i i 

\ _ s 

/-rf/L, v&e i<5r. 
1 ~1 

, , L 1 ! L • i 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 

SOIL MECHANICS LABORATORY 

TRi-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE - a4/k tvee 

LOCATION 

HOLE ~ , DEPTH 
TECHNICIAN DATE l±p/s9 

)chine Date:- 
N* 

Description of Sample 

ichine No 
iltiplicati 

• Loading 

TO. IT/SE. C7E At/Ec. *y/7W 4% oe -^Poo /CE/rtoUED 

on Factor —- Com P&cztEI? AT APE*ox. & % Ma/sToPE 

Block Piston (gms.) 22/ PEC T £ 6/ec &A(/6E tSSEP 

SPECIMEN DATA 

pecimen Number l 2 3 4 5 6 

ateral Pressure (07* ) A'am/s'i.cn*. o.(po 
, T .Z' ' 

ength inches 

rea sq.cms. -7Xo 

olume c</. ft. /■59t 

ry Unit Weight lbs/cu-ft- iLj /34A 

s= -Volume Soil Solids t /4Z -7 

't- Tare + Soil -i- Water at start 
rt- Tare + Soil + Wat er at end 4346 \a7e~T Son. Used ^27 /M. 

It- Tare + Soil 

umber and weight of Tare (r> / X 

/t- Soil 3575 

efore 

Test 

Weight of water 

Moisture content 

Degree of saturation i 

\f ter 

Test 

Wejght of water 2.1! 
1 

Moisture content S'.41 

Degree of saturation % 6>S 

3d 
n 
in 

Dial 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area (T. 
Load 

on | 
Pan 1 

Dial 
Rdg 

Strain Area Cl 

i 
fo P/po C/jzc. 5TR.AnJ Ad Pozez TT -<77,, V, i 1 

AD6r i i 
— 

/ns. 

! 

n //rs. /rTS- % cm L Atm/cn1' C^nt/cA’ 
f ■ 

> 2A3Z - - ! ixo ■ 01 •4,3 
'CJ .. 06 - „ • 31 •41 1 

bp Z 865 79 - .. •SB 1/0 1 
>o  2 841 4o '37 '//L 723 • Mt 1 
■>o .2131 " se */.U 723 (•(4 l-7-f I J 
oo 2-731 4o '//u ■81 Vb 1X5 /* 4i 2-o/ n 

Z(oLo 4 o'/e. /-// V* 118, i-te 2-28 \ 

■Oo iJ.S7(r 4o 3//t 1-45 '/«- 13o MS’ ! 27V ; 
oo \ 2.450 4o*!,<. /■ft Ve 735 2-21 i ts' ! 1 1 
Oo 2. ZSi 40 Vb 2-7 U "//t. 741 2.44 3-tf4 1_ L 1 
Oo Z.//3 40 'V/t 3-33 7/8 i i 7 55 345 i r_ I_§ 
Oo /■BZo 4l 74 452. f r/-d i 111. 2>l,L 3-Zl \ 1 i 

i 
3o J-5io 41 V+ S.M Ill 2-SI 3'Ll. 

J 
| j i -V/Jj 

i 
i_ i_| 

T 5 

1 1 ! 1 i Aa/lo PE ffr. ■/A/dr. j 
1 

_ _ 1 ] L_ 
1 

_J 
\ i i 1 

1 i 
r 

I_1 
j L 1 

f 3 1 i I L_J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 
ochine Doto:- 

achine No-_ -TO 

ultiplication Factor_ 

t-Loading Block-t-Piston (gms.) Sit 

ERQJJlScL 
SITE 
SAMPLE JV/Vcje/e 7?r /V) t X Tv/? s * Z 

LOCATION 

HOLE t y DEPTH 
TECHNICIAN rf-P ■ 71 DATE 2<,/'/M 

Description of Sample •_ 
/<£ iQ/fH 4°/o o^ - 

Com PACTS D 47 T tfPPZox. 6% /Slo/sTvrtE. 

/r£c.~r £ C/Gc (jrsus&e i/sso 

SPECIMEN DATA 

Specimen Number 

ot era I Pressure (07* ) 0-40 

.enqt h inches A±f/e 

\rea sq. cms- 7*0 

Volume X^C^S-^ c,v. / /■S'?! 

)ry Unit Weight Ibs/cuft- CS /370 

>s- Volume Soil Solids 45'.p 

Vt- Tare + Soil Water at start 
Vt- Tore + Soil + Water at end 4 8 4-1 We r So/c C/SED J3Q.S Ih. 

Vt« Tare + Soil 4 (& 

lumber and weight of Tare £46 

Vt- Soil 3760 

before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

Weight of water 235 

Moisture content 5~ • 94 

Degree of saturation 7C? 

ad 
n 
jn 

Dial 
Rdg 

Strain Area err 
Load 

on 
Pan 

Dial 
Rdg 

Strain Areo <r, 
! Load 
! on 
I Pan 

Dial 
Rdg 

Strain Area 67 

xjo D/Ql C/ZC StzP/n A C AkE4 Y7-77., 77 

got. 

r*tn ms . /n 3. % /"S. C.rn 1 Ccir^/c^ 

| 
f / *' 

? 2. Mo\ \17Wc - _ L ■01 ■ft? 
00 2474 >• ■OS - ■31 /a/ 
oo 2-KC, 74 - .. •58 /-4g — 
00 2.<UL M •2 C, - •ec, /■7k L_ 
00 2-887 „ ■42 - 

1 M 
hi 4 2-04 1 

1 | \oo 2-842 40 0 A 723 1-41 2-3/ 
00 Z-7<H 4o Yu 01 Zb 12s 1-48 ! 2-sa 1 

L00 2 731 4o7\6 l ■ 04- Vu. 718 (■IS ! 20b | : . . 1 
o<j 2-US' 4o 3/il 1-32 74 7}o 2XZ ! 7/2 1 

1 
1 

ioo 2-579 4o*/31 (U 7 "hi 73 4 2-48 1 3-3£ 1 
1 
1 ! ! » 

24U1 40 '*/ii 242 ,5y3i 73f L *-74 i_ j ! 

■22- 
1 ’?<? 

2-293 4o''//t ! 2-33 3/4 ISo 2‘4L " : i 1 1 HI 
2-/82 4o7/e 3. ZB >*/<L 75 7 3-o7 | if7 !__ i i 

j [ 

, too 2-0 zS M 3//t 3. <32 l '/4 1L9 _3.(7 1 4.o7 I i j 1_ HU ’ . 
, 00 /• 84S 41 ,3/,t. 4-65' / 7/fi 294 3-/7 r 4o7 i [ j 
( >00 /■SZS 42.7s s.p Z3//(. 807 3-27 ! 4-/S s ;_1 1 uTZS 

0-78S 4-3 % 3 "At 689 3-of ! 3-n 
1 L _j ! 

L 
1 
1 

1 
- A 

PfitLkZE & 7 86r. J 
,__ 1 ! J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

P.R.QJECT 
SITE 
SAMPLE WiNc.ee. Err - /v7/x Tu/ee *3 
LOCATION 

HOLE . / - DEPTH 

o chine Dato:- 

achine No._ 7TO. 

implication Factor_ 

f. Loading Block -+■ Piston (gms) 

Description of Sample ._ 
tfrtT/y'e W/Trt O* -*2oo t\6/*os€£> 

£&sr) ^<-T6 D HT O P T //V) y ,*\ Tl/<!£ 

SPECIMEN DATA 

pecimen Number 

oteral Pressure (art) & * 3o 

engt h inches 24 

re a sq. cms. ?3o 

olume c- e. s . Cv. //-. /■S7Z 

ry Unit Weight Ibs/cuft- /35.0 

s- •Volume Soil Solids y 141 Z 

1t- Tare + Soil ■+- Water at start U/gr Son. Us60 22 Z /4s. 

11- Tare + Soil + Water at end 4 9/4 

/t> Tare 4 Soil 4 721 

lumber and weight of Tare 

/t- Soil 4oS Z 

efore 

Test 

Weight of water 

Moisture content 

Degree of saturation 

*fter 

Test 

Wejght of water /?3 

Moisture content 4.7^ 

Degree of saturation % SZ 

ad 
n 
in 

Dial 
Rdg 

Strain Area 07- 
<r„, T^cn 

Dial 
Rdg 

Strain 
I 

Area 
1 

01 I 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 61 

l v-( 
m /^s- % Cm L /crn K*m/Cm 2. 1 

7 1 

0-994 - 73o ■ 03 ■33 
O P46<o 0$ 730 .17 •47 1 

>0 0.960 0<o 730 ■30 (eO 1 
O 0-9<* ■ 10 931 •44 ‘74 1 !- 

>0 0.957 ■IS 731 ■58 ■38 ; 
>0 O- US ■20 731 ■71 l .01 

\o 0.954 ■14 732 ■65 1-15 L ...... 1 1 
-i 

? 
0-921 ■19 752 ■99 1-7.9 1 

\>0 J.-M -34 732 1-12 r b4Z -- . = 
10 0.697 ■19 7 35 1 ■ 2(o 1 ■ 5(o 1 

I i_ i 
y<? 0-662 • 45 733 1 • 4-0 1 no J 1 

1 a 

7J2- O0/pO •54 734 1-53 1-63 i 1 I i | "1 

0(7 0.032 ■!oS 735 / • (?&> 1-9(0 r 1 • 
>0 0.777 ■67 7 3<o 179 | \ 209 ! i_1 

| 
1 _ t=J 

7S 0.1,00 14 4 741 l-BB 1 1 1 1 
[ i 1_j 

1 ! l J 
■ ; ! 1 1 1 j J_ 

1 1 7^4 tLO*. ’£ &Y ! Stscdr/. j 1 j _ 
j 

n r i_ 
j I 1 1 13 

j 
1 1 I ^ 

11 
' i ! \ 

L 1 
L . [ [ „ , '< 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SAMPLE Ia/i*j/z W,t /VJ?x. ro K.E *s 

LOCATION 

PROJECT 
SITE 

HOLE 
TECHNICIAN ^ / 

DEPTH 
DATE t/sr* 

ochine Dota:- 

achine No-_ 1Z<L 
Description of Sample 

tv/r~/v or -*Zoo pi/£o 

ultiplication Factor_ 

t-Loading Block -+- Piston (gms). 

'c/*j t e& /Vr £/tfo/^r u xe 

SPECIMEN DATA 

Specimen Number 

.ateral Pressure (07* ) Wm/** C. <t> S 

eng t h inches 24- */& 

\r e a sq. cms- 

/plume jC—G^ST* Co.//. /-5<? 1 

)ry Unit Weight lbs/cu-ft- Yj /33-5 

>s = Volume Soil Solids y m-e 
Vt- Tare + Soil -+- Water at start 
Vt- Tare + Soil + Water at end 4/Bl 

Vt> Tare + Soil 4005 We t W>u l/seo 2Z3 //s. 

jumber and weight of Tare ZZ3 

Vt- Soil 37&Z 

before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Wejght of water 70/ 

Moisture content 
Degree of saturation ft? 

ad 
n 
in 

Dial 
Rdg 

Strain Area or- 
^TTu Pan 

Dial 
Rdg- 

Strain /Area <r« 
LoaO 

on 
Pan 

Dial 
Rdg 

Strain Area 61 

' m J^S % C n/ k/jm/cm 1 i 
7 

) 0.4/3 - 730 ■03 ■fob i 
*0 0.4 05 •o3 lio •So •95 i ! i . 
VO 0-341 ■04 73o ■53 1-13 

i 1 

70 (P-311 •14 731 ■85 ISO 

>o 0-66,2 ■10 7 31 M2- 1-77 
70 0.64-1 •Z6> 73 Z 1-4-0 Z-05 
00 0.6X4 34 731 (■6,7 13Z __ 

* 
1 i 

<?<? 0. &t 1 •41 733 1-44 254 r 

>Q 0-743 •48 7 33 2.2.1 z.bt. ; i i 
00 0-76,7 '58 134 I Z-48 3/3 1 

1 ‘ oo 0-135 •11 135 Z-lS 340 j I i 
.00 0.6,44 ■88 734, 3-02, 3.6>7 \ 

‘ 

i i 1 i i 
Oe O-LLO l-ol 737 3,15 3.80 1 i ! . .. i_j 
oo i 0-6,10 739 3 18 3.43 

| 
i J 1 

r 1 

r_j 
po | O-S'ZO 1-51 742 3-40 

f 1 
4-oS 1 ! j 

i ■ r- ! J 
4o I Q • 345 Z-i 3 147 3- So 4-tsC pr~1 t 

j i _j 
: —r 

i i j ! i_ ; 
-f— 

\ee &■ f 'A/6,. J_J 
-—f——— 

i 1 1 i j 
1— 
1 

i 
i 

I i _J 
i l 1 
i 

) 

— i i 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SITE 
SAMPLE W’/v&ee. Prr A4/ k Tv /zs * 3 

LOCATION 

HOLE_y DEPTH 

PROJECT 

DATE *///V? 

chine Data 

chine No-_ 'TO 

Itiplication Factor___ 

Loading Block-t-Piston (gms)d/ 

Description of Sample _ 
A'/97/^ u'X’rfuZt* Wit* 0C 

-ran 

*Zoo &£/*rojec> 

C V 7 /tJ/'S) ATQ /S r(//?£ 

L2Z. 

SPECIMEN DATA 

>ecimen Number 

jteral Pressure KTtn ) a* m 4* C , O-IO 

ngt h inches 24 

re a sq. cms. 73o 

olume c. c. s- TV. /•i>77, 

y Unit Weight Ibs/cu ft- 77d /39./ 

Volume Soil Solids /4 s-7 

t- Tare + Soil -t- Water at start 
t- Tore •+• Soil-h Water at end 41&0 

t- Tare + Soil 4/88 1/JcT So/L. (JscD 2.21 70s. 

jmber and weight of Tare 2/S 
t- Soil MM 

jfore 

est 

Weight of water 

Moisture content 

Degree of saturation 

f ter 

rest 

Weight of water 

Moisture content 4-64 

Degree of saturation % 

d Dial 
Rdg 

Strain Area 
f 

0T- 
"Tii i 

Lo$* 
/Pan 

Dial 
Rdg 

Strain Areo or, 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 61 

4~< i 
n ms. % Crn 2 K*m/crn Kqm/cfvi t i 

< 
ij 

/ 003 - 730 ■03 ■93 j : 

P-973 -04 73 o •44 /-34 
— 

b 0.976 ■ II 73/ ■85 ITS 

0 o-isi 73 73/ 1-Vo 2-lL 

V 0.94/ -ZS 73 Z 1-6 7 2S7 

'2- O-ltl •34 732 XoS z-98 

V 0.617 •41 735 2-48 3 38 
* 

1 TO C-M 'H 734 2-89 3.71 \ J 
i 

bo o.eu ■73 73S 3-Zl 4/9 | 
■>o 0- 7S1 ■43 737.. 3-61 4S9 1 ! j i 

'0 0.637 /•2(e 73? 3.U 1 4-96 L j t 
| 
L j 

o 0. 63.2 . /■4S 741 4oS  4 98 1 ! 
1 

1o \ 0.3S3 /■ 73 1 743 4Zo .. 54° 
j i i 

■j 
|_ [_ ■ - - 

1 i 
i 

! 

'O 1 0-3S0 2-6/ 1 iso 4-26 1 S48 ] i I ! ' 
l \ i ! i i i 1 _ i ... 

\ > 

1 [ P/4/LO&E SY 1 8uL6t rrJdL, I 
1 

i 

! __ r : i ! j 
| f 

p 
j 1 1 

i 1 
r 1 r 

1 

1 1 1 L 
|_ 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SITE 
SAMPLE W//J*£K P/r - M/a to,€£ *3 
LOCATION 

mLE- DEPTH 

PROJECT 

TECHNICIAN /->• — DATE 

ichine Doto:- 
~r.o ichine No-_ 

litiplication Factor_z_ 

• Loading Block -+• Piston (gms.) F! 

Description of Sample •_ 
A/4T/ m/r* 6 m/o qa "Zoo 

kF: /77iJ D. ^O/rjF>/}C7eO tfT &>-S% 

4 C/^6 ■ (jrf (J5£O. 

SPECIMEN DATA 

pecimen Number 

ateral Pressure (<rrt ) m- /&!■ cm 0-3o 

engt h inches 24 

re a sq- cms- 7 JLO 

olume C~C-Sr' cuff /•iyOO 

ry Unit Weight lbs/cu-ft- Xcj /3i-4 

s- • Volume Soil Solids '4$.l 

ft- Tare + Soil -t- Water at start 
[t- Tare + Soil ■+■ Water at end Gt Zl k/eT Sou. Useo Z3~i IkL. 

ft- Tare + Soil Si 9 2. 

umber and weight of Tare 74 2, 

11- Soil 5oSo 

efore 

Test 

Weight of water 

Moisture content 

Degree of saturation 

\f ter 

Test 

Weight of water 32.9 

Moisture content 6.SI 

% 71 

:d 
n 
in 

Dial 
Rdg 

Strain Area 07 
Load 

on 
Pen 

Dial 
Rdg- ! 

Strain Area <r« 
Load I 

on j 
Pan I 

Dial 
Rdg- 

Strain Area 61 

i 1 
AO CiRc.. 5t«/9/aJ A i A/z&a TT - V7n t; ~! 

£pCr Zoo,. i I 
i 

s*n. //»« . /”$■ % //IS. C/n *■ iCrv7 K6t*t/c2i i 
1 1 _ 

1 
2 935 4-0 - _ 72 <? 03 ■33 ! ! 

p ZFze 40 01 - 720 (7 ■47 
\Q 2394 40 ■H* - 710 •3i ■61 i | 

O z 8SS 4al/t<, ■31 '/«u 7X3 •44 •74 
1 

j i 
i 

o 2 608 4o Vib ■SI '//<* L 7^*- •18 •88 i L □ L_ 
\o 21 h! 40 Vs ■70 _ Vfi ■7Z /■<*• 1 r 

1 'O 2.707 4o '/e •fl •/T1 7^7 ■86 l-IC. i 
! |_ 

Q 2-639 4o V/fc ns 3Av 720 ■<n 1-29 i i i ; 
'<? 2547 4o '/4 I'SS '/4 73 o /•/z l‘4l 1  i . | ; . . i 
>P 2-44L 40 Ve 1-1L 3/6 7 37 (.zs l-SS | 

, 
_i l i_ 

\ t 
i_j 

70 2.32 7 4o 'It- 243 j/i 14<? j J 3j0 . 1 >68 1 . | 
_, 

[ i [ ! i_j 
2.162 4o % 3.04 57e., 745 r/-« (■01. L 

1 
i. 

1 
1 - i 1 

<?<? / 743 41 '/fi 4'SV 1 */g 164 ! /•*<? 1 -4o i I 1 i i 
pc? ' 0.4/2 43 (O.o9 3 8>4o /•7Z i 2-oZ, i 1 i ! • \ 

1 i 

L i 
! ! j \ i 

7BL 
t"— 
1 Frf/cu, 5t/L6r //j&. 1 

1 j | 
[ i 

i i j L 
1— L J lZ L J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT, 
SELL 
SAMPLE S,T /v7, x Tu/£E *3 

LOCATION 

TECHNICIANS 
J1PTH 
DATE j±j^s± 

ochine Dota:- 

achine No-_ -TO. 
Description of Sample_ 

■A/rtT/i/g £?X/1t;€L, uJ/rn (c.% of -*2oo /[crtooe0 

ultiplication Factor^_:_ 

t. Loading Block 4* Piston (gms.) y 

Co>r> t& o Ft 6 5% O'?0/i r//&£_ 

Fe t-T t-tyce. £ (ZtGC. (y /O (Jo. E (SsEO. 

SPECIMEN DATA 

Specimen Number , 2 3 4 5 6 

ateral Pressure {rtf ) Am /se- c~i. O- (oO 

ength inches *4% 
\rea sq.cms. 7Z 0 

/olume c-c-S-^ Co./t. / • <oOD 

}ry Unit Weight Ibs/cuft- $d /36-0 

is= -Volume Soil Solids 7^e-b. 

Vt- Tare + Soil ■+• Water at start Met Sot/L L/sep *?3S /7>s. 

Vt- Tare 4- Soil 4- Water at end 14-50 

Vt* Tare 4- Soil 70 43 

Jumber and weiqht of Tare 31^ 1 
Vt- Soil 6,/4-r 

1 s 

iefor e 

Test 

Weight of water 
1 

Moisture content 

Deqree of saturation 

After 

Test 

Weight of wafer 3*7 

Moisture content b- 4-b 

Degree of saturation % 30 

Strain Area 





UNIVERSITY of ALBERTA 

DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

mQALQl 
SITE 
SAMPLE iPit aA/ktuze *3 
LOCATION 

HOLE - r ■ / DEPTH 
TECHNICIAN 7TTZI .DATE 14/' 

achine Data:- Description of Sample. 
achine No- ~T~0. /V/Jf! u£ (a/ t Th °/o OP - ^/Zoo Ffc MoSEo 

ultiplication Factor Com PACT'S O AT b-S°/o rfo/iTi/TZE. 

t. Loading Block Piston (gms.) -2/ ^rr, AEct L/AJE/e, £ C/&C. Oaoge <S0Ep> 
-c- 

114 

Specimen Number l 2 3 4 5 6 

.ateral Pressure {07* ) c^. C-?o 

.ength inches 2.4 3/e 
Uea sqcms. 720 

Volume Cu. -P+. /■S73 
)ry Unit Weight Ibs/cuft- Xj /38‘ sr 
5s= -Volume Soil Solids )$ ooot 147'4 
Vt- Tare + Soil + Water at start Wet So/ A /£>> 

Vt Tare + Soil + Water at end 5S65 

Vh Tare + Soil 5284 

dumber and weight of Tare t>73 

Vt- Soil 4C,H 

before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Weight of water 501 l 
Moisture content 6.S3 

j I 

Degree of saturation % 82 i 

ad 
n 
in 

Dial 
Rdg 

Strain Area err 
Load 

on 
Pen 

Dial 
Rdg 

Strain Area 
‘ 

<T. 
Load 

on 
Po n 

Dial j 
Rdg- 

Strain Area 67 

j 1 
\/fp P/ AC C/Rc ■ 3t/zai*j A4 A/zzo Y7 - 77“ TTT i 

Ro6r 1 
! 
- 

i 
ms. % t nS. Cm* k'mm/cnT' i i 

/ 7 r 1 
i I 

2-11,3 311*4 - | - 7X0 *03 ■13 , 1 £ 
?o ~7-7f? J?3/f • 14 - .720 •31 l-ZI t 
90 2-841 31 ,3/,<. ■48 '/,fc ! 1X3 '58 I' 43 | r j 
?o 2-745 3f 7/e ■<\o Ye 7XS \ ■% /•76 J M 

1 : 
1 

?e .2 <*34 31 s/3l 7/$i !i 7X1 M3 2-03 J i_ 
r_ oo 2 Sol 40 7b >■84 */e i L l*Vt 2-21 j 1 

00 2-36,7 4o 74 2-45 */ 2- 74o l-(oS 2.05 | i 
r 

oo 1 2-201 403/b 3-01 745 Ml 2-31 1 i L 
00 i i 2.046 4o 3-llc ,3/«fc 751 Z-lto ! 5-Ob II i L 
•OD i /-8L7 4o %6> 4‘50 ,Sftb 101 2-40 3-3o II I 
>00 1 /-L4S 41 '/4 j £.41 1 '/z. 171 2-6.0 3-SO 

--, 
) i 1 ; 1 j 

loo [ i-24o 4zVg 1 1-06 2% j 6 if r mi 3-SI 1 _1 ! Li 
90 i O-blo 43 1- 33 3 '/4 1 0St 1 2.15 3-63; 11 i i ! J 
loo \ o-3oo 43 ,5/3l \0-13 32i/3Zl j 81Z\ L J-78 i 3-481 ! ! ■! 

l 
! j Lzq 

'■BO : O-OOO 44 71 12.10 A3/A ! i hs ! ~2-73 3-6,3 I ~ ' i I n_; tZJ | 
\_ : 1 1 

I I i 
_j t 

I 1 F^A/lu, ze & (V 8p C 6r'*/ 6r! i _ 1 
1 

—-j 
i i J r \ ! 

i j ! -! i—— r ! L.-- i i J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

EBQ.JEC.T. 
Silf. 
SAMPLE A//A/cr<f^ S'r rf/xroee *4 
LOC ATI ON 

m le ^DEPTH 
TECHNICIAN AV/-DATE TZlUL 

tochine Data:- 

lachine No-_ 

Description of Sample •_ 
A//7T/V£ 7q ^ " /rf/Qx 

ultiplication Factor___ 

t-Loading BlockPiston (gms.) \i 

T££ fir /V?C/s 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (JT* ) 74q m ■ #3o 
Length inches 24 Zz. 
Area sq. cms. 730 

Volume x-e. sr .//. / 4o4 
Dry Unit Weight Ibs/cu-ft- U8-4 

Volume Soil Solids Xu>e+ /JS- 3 

Wt- Tare + Soil 4 Water at start 
Wt- Tore + Soil + Water at end 4-39 5- 

Wt- Tare + Soil 4/84 Wot 5oi i/*£c> 

dumber and weight of Tare 236 

wt- soil 39+b 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

WeJght of water Zil 

Moisture content S'. 3 5 

Degree of saturation % 47 

ad 
>n 
an 

Dial 
Rdg 

Strain Area 07- 
^TTm 

Lp4 
TPan 

Dial 
Rdg- 

Strain Area <r. 
Lead 

on 
Pan 

Dial j 
Rdg- ! 

Strain Area 57 

XT7 | 

1m in g. % Cm * fvt/n/Cm Aunt/Or 
2- 1 1 . 

7 7 _ i 
? 0-934 - 73o ■03 $1 ! 

?o 0 933 - 73o ■n ■41 
: 0.921 04 73 o •3o ‘C>o J 1 
>p 0-905 ’/l 73 f ■4+ ■74 i i 
V O 887 ■19 73 f ■sc, ■8L I J 
?o 0.870 ■ 2C> 732 ■71 i-ol i r ! 
>o 0-854 ■32 737 ■85 bIS i 1 

; 'o 0-838 38 733 ■48 t ■28 i 1 i • ' i 1 
! 
| 

~>o 0-82.3 •44 733 l-U h4Z i 1 
'<? 0-808 \ •Sq 73+ \ ! blS bSS 
OO 1 0-7*10 •S8 \ l>34 I'tl i i 
oo 0-770 • (o(a 735 1 bS3 163 i 

• 

1 
i O O 1 O. 747 >75 7 $L l hbb Mb ! 1 

. 0-715- • 88 7 3L 1 1-14 i i 2.o9 "1 l_, i 

oo 0(547 /•/6 738 1 I- <?zj Z-2Z_ i i f 
i , 

oo ! 0-5(5 /-be 74L 2fS] 4 33 1 i ] l i_j 
+0 \ o-X!0 2 4 C, JST2 1-06 1 2-38 

j 
i | 1 | j ! i_ 

I 1 L i 
l 
i j .. : i LI 

1 j /- £1 ft \sr /A/ <4. i 1 J 
i i- i i 1 

r— 
| i L_J 

-1 1 1 

—i L 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
Slit 
SAMPLE W>^cr6< f'/T 
LOCATION 

A7/ x T<se £ ^ 4- 

H.QJLE_... DEPTH 
TECHNICIAN /? V/ DATE <,///?? 

lochine Dato:- 

achine No-_ TTO. 

ultiplication Factor_^_ 

f. Loading Block ■+• Piston (gms.) 22/ A;y 

Description of Sample _ 
/vw r/oe c Ca5<sj>4Eo To 27 "At4x 

i.o nr? /w c re a W ~r i'P/’r A7c  

SPECIMEN 0 ATA 

Specimen Number 

Lateral Pressure (<H* ) W^n. /j-£ jj 

inches 
0-c* udJ. 

enqt h 24- Zz 

frre a sq. cms- Z±o 

/olume x- G’ s-- Co! /*/. /■u>o4 

Dry Unit Weight Ibs/cu-ft <kL /27o 

Volume Soil Solids Kooet /34.o 

flt- Tare + Soil Water at start Wet So/ — use a J/S 76i 

Wt- Tare + Soil + Water at end '/35 

A/t- Tare + Soil 4912. 

dumber and weight of Tare 774 

Wt- Soil 4/38 

3efore 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After We.ight of water 223 

Moisture content S'4-0 

tad 
>n 
an 

Dial 
Rdg 

Strain Area 07- 
V7// 

!l2^ 
/Pan 

Dial 
Rdg- 

Strain Area <n 
! Load 1 

on 
Pan 

Dial 
Rdg- 

Strain Area 57 

I 77 
u /ns. Cm 1 /Ctm/Cni /Sm/cM 

— 

p 0428 - 73o 03 43 

'oo 0421 03 73o ■3o 4o 

■OO 04o3 o~) 73/ ■58 746 
1 i 

OO 0-382 ■18 73/ ■85 7-45 
OO 0-8b7 ■24 732 /■/2 7- 72 
loo 0.848 •32 732 /■39 749 

loo 0.850 39 733 7 b7 221 

loo 0.8o9 ■48 734 744 2-54 i i 

\o(7 0 ■ 72>o i •59 734 2-2/ 28/ L 
lQ<? 0-757 •74 73C> 2-47 3-o7 

. 

! 
0. (eSS /.os 738 2-74 3-34 i | 

4oo 0.595 /*34 74-o 2 81 3-47 _| i_i L , J 

Zoo 0.445 7.73 74-3 2 49 3-59 i _i 
f 

loo 0. 2(o 7 2,b4 75o 3.o9 i 349 
i j 
| | L 

- Q, O/O 3.83 759 3//j1 373 1 | i __| 
-1 1 ! I 

L _ 
j 

fc?/L.O/ Z£ &V \ 75c/z)(0//J2r\ | 

1 L 1 1 j - 1 

i r 1 1 | 

"1 j \ 
i 

i i j L < 
IT L 3 

, 1 ■■ 1 
i 

L. 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRi-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE / VJ/k f ,  * 

LOCATION 

HOLE 
TECHNICIAN T4- 

DEPTH 
■DAJ-E- 'jL 

ochine Data:- 
<9. 

Description oj Sample 
ochine No-_ 
jltiplication Factor___ 

t-Loading Block Piston (gms.) -C/ \*r~> 

'V~9-r/i/a dr*l^L/e<~ 

T ^>/7/WA/W /^J/J7Q^e — r 7 E 

SPECIMEN DATA 

Specimen Number 1 2 3 4 5 6 

.ateral Pressure \G7t ) o-9o 

.ength inches 22 /z. 
irea sqcms. 73 0 

folum e c-e-sr £</. 7:473 

)ry Unit Weight Ibs/cu-ft- frj /3o- / 

iss -Volume Soil Solids h ^ e+ 07.Z 

Vt- Tare + Soil +■ Water at start 
Vt- Tare + Soil ■+• Water at end 4o 7L UJet So/c (Jseo 

Vt* Tare + Soil 3loS 
1 
1 

lumber and weiqht of Tare 7 73 I 
Vt- Soil 3/3 2. 

1 i 

Jefore 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

We.ight of water n' 

Moisture content 3. 4L 

Degree of saturation % 5o 

ad 
n 
in 

Dial 
Rdg 

Strain Area 07- 
TT~ hi 

Load 
on 

.Pan 
Dial 
Rdg 

Strain Area cr. 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 37 

7-, 

1 n s . % Cm*' fL7"i/c»nl kZn* Icrti 
1 
j 

[ ; 
1 ' 1 ’ 

b /774 - 7 3o •03 43 

00 /•77£ ■07 73/ 3o /■ZO 

50 /•fi'Z .77. 73/ .S3 /■4g> 

/■9Z3 •28 131 BS 775 J j 
V J.lol ■ 37 733 1-17 2-oZ n 

00 /< & 77 •47 733 / 39 ! j LJ 
00 /■6S7 •SI 734 /■6>C l_2.SC, _; _ !_I 
~oo /■8Z9 • u 735 / 43 j 2-63 - - l 1 __ J 
OQ (■ eoc. •7S 13L 2 20 j 3 ID ! s n ... 

Qti /■ 77 L ■61 73C," 7-47 3-37 

'0(1 / 742* l-oi 737 274 \ 3C4 
l 
\— - j 

loo /•7oc /.IS 730 3.01 3.31 1 r □ 
,_r 

Poo /.C49 /•3£ 74o 3.27 4.t7 i i 
900 /•ST7 /■(cl 7'4-L 3-S3_j [ 4-4-3 | : 1 - \ 
7po /■S/3 h62 744 3-U ! 4-SC 

r 1 
1 

r 
1 [~ I _i 

300 J-42S 2-26 747 3-78 4-CS 1 II 
1 
1 

loo /•zes Z-64 767 3-84 4- 79 i _i j i - _4 
'OO /■/20 3. So 7SC 4.co i 4 4o i "j 1 ? 

00 0.4Z3 4.28 7t>3 4.04 i 4-4? l 1 

C*7 ot>S7 S.44- 77(o 4.1 l i SOI r " 1 
1_J 

j 1 _ 1 -J 
£3' ' 73ol. - 1 L„ 1 L_~J 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT. 
SHE 
SAM PLE rir - \4, x j 0 Ate *4 
LOCATION 

H£LE DEPTH -h—p—r*A-uur i n_r_ 
TECHNICIAN .#■ DATE JJ/'i /& 

Machine Data 

lachine No_ 7^0. 
Description of Sample _ 

/V/1T/JE CfRrtSEL. CdOiH£C> 7o 2 " 

lultipli cation Factor_ 

ft. Loading Block Piston (gms). 2/ K* 

4/T /tPPXax. (1-5 % Me^ru/cS 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure ((ms ) 2-So 

Length inches 74 T/ /fa 
Area sq. cms. 720 

Volume JC^O-ST CO. fj. !50Z 

Dry Unit Weight Ibs/cuft- /23-7 

Gs= Volume Soil Solids 'xou<?f /J/2 

Wt- Tore + Soil •+- Water at start UJe r S *2/o/z. 

Wt- Tare + Soil -h Water at end 

Wt- Tore + Soil <p/67 

Number and weight of Tare 75 Z 

Wt- Soil 0755 

Before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

Wcjght of water 327 

Moisture content {,.08 

Degree of saturation 4<o 

>ad 
do 
an 

Dial 
Rdg 

Strain Area 07 
Load 

on 
Pun 

Dial 
Rdg 

Strain Area O'. 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 
■ 

61 

i i 
€>j4d P/fiL Cuzc &TRR/N Ad vr- t;., T» 

1 

Zoo /?D6. 
1 

ms . /*s. °/o ms. Cm* Cm' ATjnjcm 

0 2 46,0 31lU - - 1ZO ■03 33 
j 

oo 2457 .. ■01 - u •n •47 — 
oo 2-152 .. ■03 - .. ■31 ■fa/ 

?o 214-0 ■08 - .45 • 75 | i 

OO lilt. „ • \4 - -- 58 ■a* r 

0(P 2-901 • 1 •20 _ .. 12. /-<?z 1 i— 
oo 2-064 „ ■IS _ „ ■66 /./fa 

i 
! —j 
L_ 

L 
>o 2-065 M •SS loo /■30 1 I 

j r 

oo 2. ess ,, 5\ _ <•/4 . /-•*£ j 1 

70 2-761 34 '7/l <08 '/»fa 723 I’ll /•57 
1 1 

oo 2 7*2, 3^7/b •41 78 1 1X5 . 1-41 l.ll 1 1 
i 

OO 26,56 4-0 (■24 'U 1 7 3 0 154 \ 1-94- |_ 
1 
I_ 1 

t— 
3 

oo 2 4-0 74- 1.33 •/t- 14-0 1-faS ! /-ff r r 
i 

1 
L_J 

oo \ 2-/57 4o V4 524 1 Jill., 114 704 !_ i ! l 1 
4o\j. 75-5' 41 7*. 4-6L 1 %! 181 l-U Z-pZ l | 

r 
_ L 4 

Op 0.420 4Z *U 8-((o 3 ! 1 540 1-61 hii i 
1 ! \ ! 

1 j, 
1 i 

_ • _ 
■ 

| 77/4 AL.C/ ee 8 v BUL6, /tJ6 \_j r 
1 

1 

— ■ , 1 ! . 1..? 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAt COMPRESSION 

PROJECT 
SUE 
SAMPLE. \AJ/\16t£/£* R/T /V?/l T*\'£ *-4- 

LOCATION 

HOLE BEPJHL 
TECHNICIAN ->•-/ -»L DATE -?Vv^ 

Machine Dato:- 
7^. Machine No-_ 

Multiplication Factor_“__ 

Vt-Loading Block •+- Piston (gms.) Ay/^ 

Description of Sample _ 

£0srjprfc tfd fi r /Ipp/cu* />■ 5% Mqjsrupe 

F£l.t J-/A/S/Z ^ <C/*rc: £r/9uG„£  

Specimen Number 1 2 3 4 5 6 

Lateral Pressure (07* ) /s*. ■>. 0.6,0 " . 'A 
Length inches Ve, 

Area sqcms. 720 

Volume c</. // /■S9! 

Dry Unit Weight Ibs/cu-ft- /z+.c. 

6s= -Volume Soil Solids <**,«,/ /sz Z 

Wt- Tare + Soil -+- Water at start 
Wt- Tare + Soil + Water at end 5043 VJ£T Soil. Used 2n 

Wt- Tare + Soil 4 788 

Number and weight of Tare 7,15 

Wt- Soil 4iL3 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

We.ight of water 2 55 

Moisture content &,/3 

Degree of saturation % 4-7 

.oad 
on 

3an 
Dial 
Rdg 

Strain Area err 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area 07 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 

==i 

*1 

i 
io*D P/fiL C/Kc Stzaih A c Arte a rr, ~^r,n 

I 1 
| i i 

u
-L

 

%Otr Rp6r . . 1 
■ 

Sim, ms. ms. % ms. Cm CJcr* 
1 
i 7 
I 

o 2X6,5 317/& - - 72o •03 •43 | 
loo 2X50 3i7/g ■OL - •31 •91 ! -S j 

T-oo 245 2. 31 V$ ■13 - •SB 
eoo 2 4o6 3‘T/e •23 - • 1 •84 /•44 I 1 

1 | 

Boo .2377 31 Ve ■33 - «l 1 • 14- (-74 ! L i ! □ 
\ooo 2 831 34 7/e ■51 - •« 1-42 2-0>L II, i 

l 

Zoo 2-771 31lSA •74 '/iu 725 {•49 2-2? i 
4oo 2 <*13 ■40 '/iu (-01 3//(. 1 US MS’ 2-S"5 r L 

X 

'C>oo 2 S55 40'U 1-44 Vs ! US 3-2J. 2-&I 1 
| 1 

| 
i ...... ,.j 

'8oo 4os/g 2-71 |~ 3/4 ] ISo 2-4-3 5-03 i 1    1 C 1 .. 
400 2-04-1 4-1 '/u. 3-47 1 1 3/iu\ s 747 2-51 3.11 ! i L 1 ; I 

loop 4\ 7^ S-44 1 %: | 784 2-Sg 3.13 i 1 
— i ! |_ r .. r ! tz=J 

VOo /- /4o 42. '/t 1-10 '2 S/fl f 815 2-51 3-/7 1 i i f i L_J 
h4o ! 0.4oo 43 8-lL, 3 '/g \ 84L 2-5(* 3-/4 

[ [ _ 1 ! r i_j 
i 
r~- i 

1 i 1 1 
}_,.J 

—i f RtfU-U/ 8y BU£6 r/A/<£ u !_J 
i : f 1 r 

i 
j 1 i 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXiAL COMPRESSION 

SITE 
SAMPLE Prr A4/K TU*£ **~4 
LOCATION 

TLQ-LE „/ ..DEPTH , , 

ERQ. JEGT 

TECHNICIAN DATE 2*/'/SI 

lochine Dota:- 

achine No-_ ~T~0. 
Description of Sample_ 
/y-VT/t/f Cko$h£C> To 2 

ultiplication Factor_zZL_ 
t. I nnrting Rlonk ■+• Piston Irjms.) 4* 

Co/S) P/VC T£ <P 4T /jPPKQA (o-S^ % A/)p/5 TV/?E 

F£c~r j-/*/£/Z d C/K<S. 6*o&£ 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure KTUt ) . cm. 

.enqt h inches i± 
\re a sq. cms- 72.0 

/plume -C—6* *r (Fez • //■ />S9f 

3ry Unit Weight lbs/cuff- '29- 3 

JS: Volume Soil Solids Xu>*t /31-7. 

Nt- Tare + Soil •+• Water at start 
Nt- Tare + Soil + Water at end 5b36 H/fr £ /Jz>£o 2/*) 

tff* Tare + Soil 535/ 

dumber and weight of Tare 677 

Wt- Soil 4(,e>o 

3efore 

Test 

Weight of water 

Moisture content 
Degree of saturation 

I After 

Test 

We.ight of wate 261 

Moisture content £>./4- 

Degree of saturation % 55 

)ad 
)n 
an 

Dial 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial | 
Rdg- 1 

Strain Area G~. 
Lead 

on 1 
Pan j 

Dial 
Rdg- 

Strain] Area <rr 

! 
0/4D £>//4c C/RC l Stra/*/ A. c A/CC4 V. - V7/i sn 

Rot* 

ms. fn s. % /ns. Cm *■ ny/ctrl. k7<j<v/o2i 

O 2-42L 3*l7/e - _ 77.0 01 43 
'oo 2. los 317/b ■08 - 12° ■4S /• 35 

1 
_\ 

■OO 2-67(o S'? 7/s ■20 __ 1X0 •84 /•74 \ — { 
OO 2- 632 3i •% ■34 '/<<* 723 1-27 2-/7 
loo 2‘77/, 34 "Zl •IoO '/h. 723 /Tt | 2-SI 1 

!_3 
*0D 2-/290 4o •34 '/ft | 724 210 3.00 1 I 
900 2-Sbl 4o Ve /• 44 ’/4 llo 2- 43 3-34 1 

1 
1 

'Q<? 2-373 4-o Ve X-ZI V b 74o | 2-07 L 377 | 1 (_ L | 
400 2-OSZ 4o 3/4 $■48 7/b 

-2-1 
7 54 3.21 1 4-11 | ! 1 : 

boo i /• 7to 41 V* 
1 Y ' 1 

4.8L ! I Vs L774 136 1 4-26 1 1 
( 1 ! 

loo 1 / 4bo 4i *7e 1 / V4 i 70<? 3 4S i 4-35 L i -L LUj 
Boo /■/bo 41 V& 

r - 
7-oL 

1- 
! Z ! i W 3.S3 [ 4 43! 1 1 L 1 !J 

9 oo o. 43 Bb 4 rrv« 1 64u 3-4? [ 4-35 !i 1 1 [ j 
•>oo 0-Z/o 44 \0-SL I 4 '/b 1 

1— 
\ BBS 

r— , 
4-30 j j 

i 
i' i !—Zj 

J r Sr i ll/C,dr'A/ kf. 1| 
1 r i 

< 

1 
r"m ■ 

. 
r l 

-i !— 
1 

-1- i- 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

P.RQJE&L 
SITE 
.SAMPLE <a//aJkj- e c /-7 r . A/)/* r oa:£ * S 
LOCATION 

HOLE- 
TECHNICIAN/•> 

.DEPTH 
DATE Jo//z/*e 

Data:- 

No-_ -r'o. 

Machine 

Machine 
Multiplication Factor_~~ 

Vt Loading Block -+• Piston (gms). 

Description of Sample_ 
A/ait'J£. 7~o //x"Max 

dr 
2 / ^Cctrrj . 

SPECIMEN 

Specimen Number 

DATA 

Lateral Pressure {<T7t ) 

Length inches 23 V+ 

Area sq. cms. 73o 

Volume 'JZL. /■SS4 

Dry Unit Weight lbs/cu-ft- yy /So. 4 

Gs= Volume Soil Solids ftL>gy /S7-7 

Wt- Tare -*• Soil ■+• Water at start 
Wt- Tare + Soil + Water at end 6>41S 

Wt- Tare + Soil koU<o LJet So/ L/seo 2/4 /&>*. 

Number and weight of Tare 6,88 

Wt- Soil 5928 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Wcjght of water 309 

Moisture content 5■ 2/ 

Degree of saturation 4-7 

oad 
on 

Dan 
Di a 1 
Rdg 

Strain Area 07- 
7n. Lr Pan 

Dial 
Rdg- 

Strain Area <r, 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 01 

" n 
4,n. /ns % Cn? JOam /c4 kSi*n/c» t 
T 7^— 

O 0-<?7S _ 73o 03 ■33 

'o<? 04+7 •/z 73/ ■n ■47 

Z CO 0-9Z7 ■Zc 73/ ■3o • bo 

1QO &9/0 ■27 7 3Z ■44 a? 

0-894- ■34 732, ■S3 b 3d 
i ' ' 

Too 0.879 ■40 733 ■ 71 to/ 

oc 0.6C,3 '41 733 85 b/S 
1 
! L  

700 0.844 ■S3 734 ■48 /■IF, 
i ' 

Voo O 832, (oO 734 /■/z 742 
9c o 0.8/5 ■(el 735 / ZS 1-55 _ i 

■ 
\ 

coo 0.793 •77 735 /•34 /•M s ? 

/<?<? 0. 7 &>7 ■88 73b /•5Z  /■8l L 1 i 1 
loo O. 73b lot 73 7 1 /‘6>b H-4b 1  1 j 

/■27b | /. 7 4 !• 1-09 I II r :• 

4-00 0.5 9o /■<eZ 741 j f ■ 9 L j i Z-IL ] I j i j _J 
4<7d 0-11,0 3'78 754 \2 00 1 \~t77 i .] 1 1 zi 

' | 
\ j__ i I tzd 

' 1 j P/4U- (// s> r Bu& i i i_i 

-1 
> i ( \ II L . 

1 
S 

; j 
_1 ———1 

; j . i !~ i 
i i i 

L -- i i_j 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

■P.BJQJKT 
SITE 
SAMPLE uJaJ4Ge, P*t - /rt>xrux£ 
LOCATION 

HOLE - / DEPTH 
.TECHNICIAN DATE 3t>/,x/Se  

Machine Data:- Description of Sample 
Machine No 
Multiplicati 

Vt. Loading 

.L-Qi VrtT'Sc <3/e</S//£C> 77? /T "srf/JX 

on Factor (3&ST7 P/Qc: zvr /? T £>3*7//KiSsr; 

Block ■+■ Piston (nms.) £ a aJ 7~ 

SPECIMEN DATA 

Specimen Number 1 2 3 4 5 6 
Lateral Pressure (97* ) /£*»»/£% ,^. 0.8c 
Length inches 23'/* 
Area sqcms. 73 o 
Volume ccs. / S3 & 
Dry Unit Weight Ibs/cu-ft- /3/8 

Gs = -Volume Soil Solids 738 >5 
Wt- Tare + Soil + Water at start 
Wt- Tare -hSoil+Water at end do to UJer So ̂  l/s£0 2/3 /As. 

Wt. Tare + Soil 78S7 

Number and weight of Tare 8zq 

Wt- Soil 8828 

Before 

Test 

Weight of water 

Moisture content 

Deqree of saturation 

After 

Test 

Weight of water 3S3 

Moisture content SJ7 
Degree of saturation % 30 

oad 
on 

5an 
Dial 
Rdg 

Strain Area 07- 
*T7ii /Pan 

Dial 
Rdg- 

.. 1 
Strain Area <r, 

Load 
on 

Pan 
Dial 
Rag- 

Strain Area 61 

*/*. ms. % Cm1- /Str* 7Cni, TCtf-f/c/fi 
1 

1 r ' i 

O 7 934 - 730 o3 ■83 | 
Zoo ... /-89S •/£ 731 ■3o So 

lOO 7673 28 73 Z ■SB /./s | 
?QO /■0Sc ■38 73Z ■85 745 

loo /■8Z4 ■45 73 3 /•/2 111 

?P<r> /■8o8 ■54 734 /■39 799 
i 
: 
i 

. 

Zoo /■78S ■83 734 7-U 2-ZL ! 
4-00 /■ 758 ■IS 73S 7 93 2-58 i i 
boo 7-723 So 738 2-20 2-0o 1 1 i 
&oo /• 0>(r7 114 736 2.47 3-07 ! - 1 

/ 573 7S4- 74/ 2-73 3 33 i ; 
j 1 1 ! 

/DO /■44L /■8L 744 2-8S 3 45 | I | 
2PO 7 38o 2.38 747 1 | 2.47 3-57 i 1 . 

( 1 

| i i _i 
1 //45 3.38 7 S3" i 3-07 3-8 7 

l 1 i i 
4/S 0 -7o4 5Z( 770 i 3.18 3-78 i L \ 

1 _J | r i 
! | _1_ 1 L_1 

j \ r~ L_J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 
Mochine Doto:- 

Machine No-_ 7 • ^_ 
Multiplication Factor_~_ 

Vt- Loading BlockPiston (gms.) 

PROJECT. 
SITE 
SAMPLE kJ/8c*c/C.r'tr 97), x *8 

LOCATION 

HOLE . , / DEPTH 
TECHNICIAN , 3 <.M DATE 

Description of Sample. 
A/rtr/JE. c A3 +90 O 7b S/J. '/rf/fx. 

dom P-Vl 715 & 09 T S' 3 T/ST7 c/m? 

009 q /c j~ (/ /C O SLc /^J 7~99 a/7~ 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure Cm ■ 9 ' 

Length inches zz 7/e 
Area sq. cms- 7jo 

Volume ^ c. sr <?</■ //• 9-447 

Dry Unit Weight Ibs/cu-ft fj 923-9 

Gs = Volume Soil Solids U4- 2 

Wt- Tare ± Soil ± Water at start 
Wt- Tare + Soil + Water at end 437/ U/£T 6 c 793 /a>. 

Wt. Tare + Soil_ 

Number and weight of Tare 

Wt- Soil 

Before 
Weight of water 

37 So 

212*- 

alia 

Test 

After 

Moisture content 

Degree of saturation 

Weight of water 

Test Moisture 
Degree of 

content 
saturation 

42/ 

2-/1 

38 4 

oad 
on 

3an 
Dial 
Rdg 

Strain Area 07- 
77/. 

Lo^d 

An 
Dial 
Rdg 

Strain Area <r, 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 61 

<r, 
/ 

m 5 % Cm ^ K'gAAi z j ! 
7 / 7 

o /• 7^2, - 73o 03 ■43 [Z 
loo /■ 74-/ • o4 73o ■44 /■34 1 

2O0 9 72/ -9* 73/ ■88 /■7S 

100 1-1374 ■23 732, /2C> \Z'/6> 

lev /■L77 37 732, /.U 7 2.21 

1 SoO /■6U •4-7 733 203 288 
! * 

300 /•L18 •s<? 734 2-48 3- 38 
loo 9 247 ■ 72. 7JS r 2 -W 3-74 : 1 
\4-oo 9-SSS .4/ 73L, 3-14 ! 4-/4 J | 

i 7OQ /-48Z (S3 7 3P> 4.29 1 1 i 
’000 9 340 /.6>S 742, 4.07 4*7 

i 
1 i 1 ii l \ -.4 

; too 9.34-0 /. SS 743 4-20 \r7 i 1__ 
r 
1 L J i ' 

Zoo i 9.29*3 2:/8 \ 74L 4.32 1 5.XL 
[ 

1 1 4 I 
. 3oo\/.9 3 2 284 7So 1 1 -—j l ; i 1_ \ 

fOq 0.470 3.4L 7 SL 4-S3 1 2.43 
r~—' — 
J r 1 1 * 

4-70 0-738 4.4-4 79,4 487 i 2.47 !_ I i ■*; —f L . L_\ 
1 
1 [ 

I 
I_ 

l -1 
L ~ 

t 1 —J 
i 1 fSrf/CL l$y. 0 fyz dr /a] Zl 
1 

r~L- j f i 1- 1 1 i r 1 
1 1 

i . i i ! 
| [ i d 
L t 1 1 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

EMQTECT.. 
SITE 
SAMPLE W/ru&e/z fs,r A/J/x T-oxre *S~ 

LOCATION 

MOLE. 
TECHNICIAN o 

DEPTH 
DATE P7/ / S? 

Mochine Dato:- 

Machine No-_'T'O 

Multiplication Factor_— 

Wt. Loading Block-h Piston (gms). 

Description of Sample_ 
A/ATi *£ C ^o-s D T~0 / /1 " MAX. 

Co sn P/4C T£ p P)T /JPPlux. 6 5 % A/fo'* Ti/AjE 

Z.T >C £ CI/P.C Cr/Qv&E C/'5££> 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure KTT& ) 03o 

Length inches 

Area sq- cms- 7Zo 

Volume c c. s-. c*/. Zt /•600 

Dry Unit Weight Ibs/cuft- yj /3S S 

Gs= •Volume Soil Solids 

Wt- Tare + Soil ■+- Water at start 
Wt- Tare +■ Soil + Water at end 6>8l4 

Wt* Tare + Soil 6&I4 Wet So ty*>£o 330.5 

Number and weight of Tare 0U 

Wt- Soil 

Before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

Weight of water 365 

Moisture content A-4.L 
Degree of saturation 7Z 

.oad 
on 

3an 
Dial 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area cr. 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 61 

•OAD C/fzc. Sr-flftis) AC Aze# 77-777/ V7 "" 1 

fZo& f?DG 

y 
Mi. /OS. % /*■» s. Cm *- Kjtn/om- kl+m/c,, z. *7. / 7 r 

o Z3ll 39 Ve - - 710 03 -33 j 1 
j 

’Q<? *-9'6 31 Ve ■04- - 110 ■ n •42 
i 

Zoo 2.4o/ •// '/ifc 113 ■31 6' 
bo 2.072 3f,sU 11 '(tlo 111 44 •74 1_i _1 
Vo<p 2-635 3f /S/t<e 31 V'to 111 58 68 L _ J 
bo 2-789 14* •$<6 '/e 115 •11 loi 

n 

'OO 2-754 \*o Til •70 Vik 128 •85 145 i 
(j _ j 

bo 2U1 \4-0 '/& 1-04- yp 130 /• 18 ! _j 
i 

1 
1 

bo 2-set. 4o >U (.38 V5 135 1 1 I’ll1 1 42 1 i !_ 
1 

_J 
?oo 2-497 4o s/a 1-74- Vz. Zft> 1.25 1-55 1 1 

1 
j 1 i ! i 

ooo \ 3-369 1-4o T//fc 2-16 'll"*. ; 74-7 1 l i’*L h61 1 l L . J_ 
j 

too ! 2-144- j 40 "b(o 2 3(0 ,3/>u\ j 75Z i 1.48 (•13 1 l 
1 
j 1 1 “j 

loo 1 /-111 \4-0 7/g 1 t 1 [7^ [ /• 60 l_Zml^j 1 i i 

loo I /• Mo Uz 611 Z 7e j r &£±, 1.64 i I.u J 1 LJ 
loo i0'730 43*/x 8 89, 3 7t L $(>i /. (oS i 1-95 1 I 1 t_j 
700 I e. /4n 4-4 V& IhZL 4- 'U i i 4o4 l • 68 ! (-18 

i i 1 1 1 — 1 
j I / fio L.Or"Oc i ! 
r— i 

i 
|- _Zl 

1 LZCZ r~ L_J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
£UE 
SAMPLE U), 
LOCATION 

HOLE_v, /_ULr i n_ 
TECHNICIAN DATE '5/'7Jl 

DEPTH 

Machine Data:- 

Machine No-_7 L' 
Description of Sample._ 

'V/9 r/ u£ (rK4S£i- Htfc/sT/SO To / '/\l " MAI- 

Multiplication Factor ~_ 

Wt-Loading Block-+• Piston (gms.) Pt 

r.OSS) PrfC TEiO /7T rfPPKOx. 6-5% /v? c 

F£l.T ^/aJ£*2. £ (2//ZC dr/VOgf C/s££> 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (07* )A-/^ 0-6>o 

Length inches ££ '/.4 
Area sqcms. 7ZO 

Volu m e C^ c. s. " Cu. //. /SB/ 
Dry Unit Weight Ibs/cu-ft- fa 737-2. 

Gs= Volume Soil Solids 73 / /4-b-o 

Wt- Tare + Soil -+- Water at start 

Wt- Tare + Soil 1319 WST So tc UsGP 23/ /5s. 

Number and weiqht of Tare 9U i 
Wt- Soil 545/ 3 1 

Before 

Test 

Weight of water 

Moisture content 
Deqree of saturation 

After 

Test 

We.ight of water 4-125 

Moisture content 4>-31 

Degree of saturation % 75 

.oad 
on 

3an 
Dial 
Rdg 

Strain Area CT 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area 07 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area 67 

j i 
! Load Pi AC Cnee <3fieo/*j A c fiZEA V7-V7,, v; j 

lZ.D6r Z06r i ! 

/ns. /ns. % ms. C/v1- /(ym/c/v Kent/C/i, / 7 

1 o 7M8C, Jf/s - - 720 ■03 ■53 
Zoo 7KS 40 c°i '/& 725 '31  ■V ' J 
pco 2,4*1 4c '/«. -21 3/llc 7ie> ■se tie |z 1 
>oo 2 SSI 4C /((. ■54 3/«- 728 ■8S /■4S , -1 _ t 

, Boo 2 152, 4-0 3/il ■v s/(b 73Z !. 1C 111 1 
\ j 

POO 2.(*sn 4o 3/tt, 134 7 32 /■31 M4 I 1 
Zoo 2-S1L 4c ‘U /■se 3/8 735" / - 55 2-25 1 
loo 7. $51 4c % 2. IS 5/e 745 /SI 2-SI 

| 900 2130 4* % 3.44 *V,U 7 SZ 2. <<o 215 - —f 
?OQ /S4L; 41 */ifc 4-LS 1 */«. 717/ 2 35 215 | 1 _J 
loo 7-531 41 'A. 5.52. 1 % 784 2'4-S 3-oS | 1 

14 
ooo /• 3So 41 7/g 6-6.B . jL 1 149 2.S3 ! 3.73 j i 1 

<00 oSlS 43 esc 3 '/el £45 2-SI 1 3.11 |  J ! { 

<9o 0-020 44 hii «yg| 888 2-49 ! 3 o9 ! [_ i i_ ul-J 
i n i i/A 7£ 4Y 73ol& 'AJ (S. 1_j I- i 
i L 

1 
L i 

] j _ ! 1-.. 

1 J ! | ! 
-1 1|1|B||B ! (| m L L j 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

SITE 
SAMPLE WtM&EML 7'i'r /Vl/X 7~ 1/A? E 
LOCATION 

.HOLE, . / ' DEPTH 

PROJECT 

TECHNICIAN P < DATE 

Machine Data 
T7Q. Machine No-_ 

Multiplication Factor_;_ 

Wt-Loading Block 4-Piston (gms.) 2/ a* 

Description of Sample •_ 
fy/tT-h/p, Tg //z" 4/1 Ax 

rg/g 47 rfypZo< % Ada,s r-y/CE 

Fe^-r 4 L-V/gc. 7rs-E L'sep 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (<n* ) , ^ 0 9G 

Length inches 24 'U 

Area sq. cms- 72o 

Volume 9-~ ci/. //• /• S <o~7 

Dry Unit Weight Ibs/cu-ft- /3&& 

Gs- Volume Soil Solids <y /4S-7 

Wt- Tare + Soil + Water at start UJET t/sEO 220 

Wt- Tare + Soil + Water at end 57 31 

Wt- Tare + Soil 5474 

Number and weight of Tare <£> / (r 

Wt- Soil 4 bo 8 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Wejght of water 3o7 

Moisture content AJL 
Degree of saturation % 73 

.oad 
on 

Pan 
Dial 
Rdg 

Strain Area 07 
| Load 

on 
1 Pan 

Dial 
Rdg 

Strain Area <r. 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 67 

r 
lo/QD D' * u Ct/zc.. &tka/aj AO 4^4 <77 --V7,/ V7 

Fodr 1 
1 

/ns. /ns. % /ns. &~>/cn7 fciihi/crjn r 1 

O 2-9^5 39 7s - - 72c> ■03 ■15 
3po 2-93C, 33 ,sr/it ■ il 'At, 725 ■44 <•34 

1 
1 

j-1 
1 , 

'000 2- bioA- 4c? •42, 7s 725 ■8(0 1-1(0 i 
900 2-7G! 40 '/it. •84 3/'u | 728 1'21 . 2-n j i 

! 
_ 

'Zoo 7-Mo 4o 7e 1 • 34 i 73c? b(, 1 2-5 7 1 I ! 1 

"S00 24(c 4os/<f, 2-29 7/«* 737 Z-OL, 7-1L 1 1 
_ 

1 

'&Qo 2 -*45 4o Vi 2-31 ff/s ! 14-5 1- 45 3-35 | 1 
l!Ot> /■93o 4o 7/ft 4-27 1 1 7ST ! ! 2-7? 3.£t 1 I i i [ I 
Uoo /■84-o 4< 3//t 4.4,4 t^t! 112 3-of. 3-31 . J L 
l4oo 1 /-(?70 41 3/8 ^ 34 17*. | 173 3-17 4-02, I 1 _i .. L 

\ /.5oo 4-/ 'Yffc 4-04 1 'St! L 7V7 ! 4-/9 _:j " 1 ; 

Uoo t /’TAo 43. V/b 641 a 3/>(> j L 607 j 3.37 j 4.Z7 
1—| 
1 

| : L_ 
{ 

?doo i O-Qlo AX'It. 6-14 .3 % pi* ! 4-44. 1_ 
1 { 

L 1 

\ico ! 0000 44'!* 12-25 4 'U 83i PT+r 1 43<? r~~1 1 !1 _1 
{— r ' L 1! ! _! 

l 
1 _ ! FfllLU* 1 /3(ju(2\/ . !l | ! .] 

1-- - I I r ■ ■ ■ ,r"' "1 
! 

l 1 | 1 ..... 
- 1 I 1 , , S 4 r 

1 
L 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SITE 

SAMPLE W/ «<5EK Frr /tf/A To££ *X> 
LOCATION 

HOLE., / DEPTH 
TECHNICIAN rf. O. +L. DATE 27/t /Si 

Machine Datq:- 

Machine No_ 'TO. 
Description of Sample ._ 

a/at/se ra /" Max. 

Multiplication Factor____ 

Vt-Loading Block -♦* Piston (gms.) *<?■ 

Cc>/rtr#cr£d sir 5rr. Mo'Sr. Co^j r-g^r 

Fs^ t 2 O'* 60 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (<17* ) A*1 m 4* >30 

Leng t h inches 24 '4 

Area sq. cms. 720 

Volume jt/. // /•SB' 

Dry Unit Weight Ibs/cu-ft- /24>5 

Gs = Volume Soil Solids X /HO 

Wt- Tare + Soil ■+• Water at start 

Wt- Tore + Soil + Water at end 8241 tJsr So/c. /Jse 207 

Wt. Tare + Soil 7807 

Number and weight of Tare 651, 

Wt- Soil 703/ 

Before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

We.ight of water 361 

Moisture content S’./S 
Degree of saturation 4>o 

oad 
on 
>an 

Dial 
Rdg 

Strain Area 07- 
,T"m 

LF* Pen 

Dial | 
Rdg i 

Strain Area j <T, 
Load 

cn 
Pan 

Dial 
Rdg- 

Strain Area 6~7 

«r» 
/r?3 % Or,1- K*r*/crZ IX*m/Ci*, 2. 

T / 7 

O 246B - 7Z0 ■OS •33 

oo 2 9se ■0/ 7ZI 77 47 I 

1.00 2-9SZ ■02 7 Zl ■31 
loo Z-94Z 0$ 7 21 44 •74 

loo 2> 426 ■04 722 •STB ■60 
Too 2.4/5 •OS 712 •72 l-OZ 

'?00 2-9oo -ol 722 ■8<o I-IL 

/oo 2-664 ■OB 7Z3 1-00 L 
foo iey 7 ■ 10 7 23 i>i4 i 1-44 , 1 
loo 2-648 ‘12 7 24 1-27 /• 57 J 1 
OOO 2-824 •14 725 1-41 1-7 / 

I 
i 

/OO 2.741 • IB 72b l>5 4 /■04 1 ‘ 1 i J 
loo 2.737 ■21 727 1 • toB 7-46 1 

j 
j 

fJ " ‘ r~ 1 5 
L » 

Son 2-6,43 ■32 730 1-01 i i z-n 1 | 
1 1 
| _ L r_1 

4oo 2-400 ■57 ! lie 1* 3 \ 2-2S i | 
1 I 

45o f-660 /■o4 754 1.45 1 | 2 25 f I r 
1 1 i ! 

i l 

! i \L</F£ i *r 
&<SZ6 _ 

i j “ i i 1 

1 i i 
j -1- 

1 _i 
i □ j 

-4 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
she_,_ 
SAMPLE U//*Jdr £ £ F*/. 4^/ x ro£<5 
LOCATION 

HOLE. 
TECHNICIAN ,-) ■Z 

■PERTH__ 
DATE 2.7///54 

/tochine Dotq:- 

lachine No-_ -TT0 
Description of Sample :__ 

A//)T/2£ CtaLPjPq <7/ZC'6//€/> To / "Max 

Multiplication Factor__ 

/t-Loading Block •+• Piston (gms)2J K, 

fla/wPA cr£& /)7 0Pr. #?. C. 

4"Qe/o </seo 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure Kmt ) ^ 

Length inches 7.4 */z 

Area sq. cms. 72 0 

Volume C. C-S r- etc f 6 /■S7 3 

Dry Unit Weight Ibs/cu-ft- fd /29-8 

Gs = Volume Soil Solids Xvj&h 738-6, 

Wt- Tare + Soil + Water at start (Jer <' &/t- l/st?& 7/5 /6s 

iWt- Tare + Soil + Water at end 9 4-55 

Wt- Tare + Soil 9 0*3 

Number and weight of Tare 9/9 

Wt- Soil 8/14 

Before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

We.ight of water -42 Z 

Moisture content 5.10 

Degree of saturation % ^7 

oad 
on 
’an 

Dial 
Rdg 

Strain Area err- 
5T, 

Load 
0/1 

Pen 
Dial 
Rdg 

Strain Area <T« 
Load [ 

on 1 
PGn 

Dial 
Rdg- 

Strain Area 51 

<r> 
/ 
4 m ins Cn7 v rt/cm iLdm/c? l -7 
7 j 

\0 2-447 - 7ZO ■03 63 i 
1 

\oo 2-438 ■04 7Zo 31 ■91 
I 

iqq 2-420 ■// m 58 hid 

\PQ 2-9oo /9 7zl 86 1-48 

\pp Z-88o ■20 72 Z 1-14 / - 74 
loo 2-8579 -38 7Z3 l-4i 2-ol 1 1 \ 

too 2-834 -4t> 724 689 2-29 
t-OO 2 804 -54 715 /■% . 2-58 i 
’.0 0 J-76Z •7<o 72.1? 723 2-83 9 

lop Z-69S 1-03 718 2-So 3.to 1 | 
PPO 2.573 7-53 732. 2-78 3.38 i 1 
Zoo 2-Z76 2-74 74 / 3.oo 3.8o j i i 

1 
j 

loo 1-810 4-86 756 i 3-o7 3.87 1_J 1 
3<05 /-6>tO . 5-48 76Z 1 3. |._j [ | 

l i i j 1 ! J r- 1_ 1 
1 ~~ i_| L_ r L ! 

; 1 
L . u 

1 I 74/} 8y j r ! J 
jj i r 

li ! ! 

i; -- 
I ! i ‘1 

* j 
i 

L .! ^ 
i 

! 
«. i ‘ * 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TR1-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE rir 
LOCATION 

HOLE 
TECHNICIAN /> 

DEPTH 
DATE 27/// Sj 

Mochine Dota:- 

Machine No-_ -TO 
Description of Sample _ 

*'4Tl,/£ vJ 73/7062, SA? 0^2/£20 7-0 / " Max. 

Multiplication Factor_ 

Wt-Loading Block -t- Piston (gms.) 2/ AJjm 

Cosr7 0,-)£TE l> /9T /?7 C. 

7^6^ r t'^60 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (07X ) A^/s^. <?*> O.fj 

Length inches 44- /i 

Area sq. cms. 7lc? 

Volume C-Gr-9r Ou. yV /•se/ 
Dry Unit Weight Ibs/cuft- 725-2 

Gs- Volume Soil Solids Xu>e7 /3/- 9 

Wt- Tare + Soil •+• Water at start 
Wt- Tare + Soil + Wat er at end J.tlQ. UJfz T C Use* 4o8S /u. 

Wt- Tare + Soil 70*>l 

Number and weight of Tare B 33> 

Wt- Soil 6158 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

We.ight of wafer 32± 

Moisture content 5.Z5 

Degree of saturation % 4lL 

.oad 
on 

Pan 
Dial 
Rdg 

Strain Area 

3
5

 
~ 

i 
i_

 Load 

JF« 

Dial 
Rdg 

Strain j Area <r, 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 61 

Y~i 

iqm /V?5 % Cryy2' /(jr* /on 
i. 

» 7 
1 

o 2425 - 720 03 ■93 I l 

Zoo 2-9/4 oZ 7 21 ■21 1 tzi 

too 2 9 08 of 7 2 1 ■SB (.4-8 j ! 
7.00 2.095 7 Z 7Z! ■$(, /• 76 

; 
i . 

Ioq 2-88/ ■18 721 114 204 1 

Qpo .2-066 ■14 711 /■4I 2.31 i 1 
loo 2.84-8 ■31 723 JS9 ZSI ! 

L J 
400 2-BZi ■ 4-2 72 3 J.9b Z-Sic L j 

\ (aOO 2.790 ■ 55 774- 214- 3./4 !_ !_ 

800 2 74-5 •74 72L 25/ J.4I 1 1 
■OOO 24 SI /.// 779 7-71 3.<p1. 1 

Uoo 25oo /• 74- 733 3-03 3-93 I 1 - J l. J 
2-Zoo Z4U 747 3-U> 4.1(0 

i ! 1 
1 J 

1 : 

\i>oo / .710 758 J.$6j 4.3L ! i 3 1 : ■ 

700 / ■ 310 6 SI 77/ 3S± j ! -f-43 I > r J 
i 

'£oo O. 74o 8-91 791 3-57 1 \447 1 i i I 1 
' ■ 

84-c i O- $4-o 9- 74 746 3 SB \ 1 4.43 1 ! 
i 1 

1 
“n 
J 

[j 1 \ j j L 
j j 1 1 1 

J C> Y B UC&./fJCr 1 
r 
L- - LZZj 

i | 1 i 
. 1 i 

i 1 1 J 
i 1- - \ 

1 __> L ——— 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

.SITE 
SAMPLE U//h/6,£/Z 7^/T /> h k ru/zs 
LOCATION 

-HOLE_ 
... T y // . DEPTH , . 

PROJECT 

Machine Data 

Machine No_ 7TO. 
Description of Sample _ 
4//9 7 / c / o / 

Multiplication Factor_ 

iVt-Loading Block Piston tgms.) 2.> 

rteoi/£ rf- c. 

ee. cZftec &au/6,€ C/s£& 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (07* ) 
Lengt h inches 2+*/e 

Area sq- cms. -720 

Volume £-u /•S<H 

Dry Unit Weight Ibs/cu-f t- /3 7-C, 

Gs: Volume Soil Solids Kuet 146-4 

Wt- Tare + Soil + Water at start 
Wt- Tore + Soil + Water at end 7o4<6 U>£T '^c /u i/seo = 233 /6s . 

Wt* Tare + Soil (£>7/o 

Number and weight of Tare Qo! 

Wt- Soil Si 09 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

Wejght of water 

Moisture content 
Degree of saturation 

366 

<*-S3 

79 

.oad 
on 

Pan 
Dial 
Rdg 

Strain Area or 
Load 

on 
Pan 

Dial | 
Rdg- j 

Strain 
.I 
Area (T, 

Load 
on I 

Pan 
Dial 
Rdg- 

Strain Area 87 

0*0 D/ Q L C/QC 4 C 77 — VTn S', 
2d 6, 7Z.D6, 1 . 

1 
i 

\Cfrn . /ns. /n-s, % /ns. c~> * ten7 7c/> * .   
7 l 

! , 
O 2.46E jf*y* - _ 72 o 03 •33 i i 

4oo 2-9S9 04 _ 12.0 •17 47 L 
7.oo 2-930 K •IS 720 3/ •61 I —I 
3oo 2-860 34 ,s/,u -3U '/*! 122 ■45 -IS 

loo s
 

40 -SB V32 724 •S'6 -BS 
- 

Soo 2.7 (,4- 4c 'A Vi 2 ! 721 •12 l‘02 | 1 
ioo 2-70/ 4d ‘/e> hog rvrn 729 . 3S /•(? 

r 
1 L_ 

7oo 2-(,3d 4-0 >/,L (-37 1/sl 731 ■99 I-3L9 1 L_ - J 
060 2-SSL 4o'U 7-64 "hi 134 I-IL l‘44 

9oo 
006 

! 2-4-7S 4o Vb 2-00 'ViZ. VlT l-ZS /•STS ! 

i 2.37L 4o /l. ! 24o 'ViT. 743 i 1-37 i 7 4.7 ~.i 1 [ 

’loo i 2-267 2-&S 4/31 j ; 74?> 1 *o 
. 
i bSo i i_ 

\~4o'*k. 3-34- P 7SL 1-62 1-92 i } l 

3oo ! /■ 96S 4\ 'Is 4.01 i Vn 768 111 I 2-02 1_ i i 
| i _ t ; 

'3-00 I /• 68S 4i 5/s SZI 1 2 Vszl J 788 1 6o 140\ .... .. i 
1_ 

'Soo j 7-2//) 42'lx. 7 44 Z 'Vail l eii. I-8S x-i s 1 i ■ L- i 

'(oOc | O-S20 43 7/fi 4-94 3 31 AzJ 881 I-84 244 I i 1_ 
I 
i f 1 i] 

'(<>85 1 Q. Oo o 4-5 'Ac, il-DS TvITi 432. 1-83 2.1 d | 1 J 
/V9/A. u/Z/S &Y jj --] 

lb= i J 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

■PROJECT 
SHE 
SAMPLE W/H&er. T?iT A4/XTOKE 
LOCATION 

HOLE ■ , DEPTH 
2KHNICIAN —DATE 27/, A? 

Mochine Dota--- 

Machine No-_ "TO. 
Description of Sample _ 

To / 

Multiplication Factor_ 

iVt- Loading Block Piston Igms). 

/W/ix ■ o/r?P/Q^T££ 4rJu*'£ &PT M (T- 
-F.t, ky. F£ l.T £ C//Zc QsEO 

SPECIMEN DATA 

Specimen Number 

Lateral Pressure (07?? ) K^m./'z rr) 0-6,0 

Lengt h inches i±% 

Area sq. cms. 2zo 

Volume /•s<?/ 
Dry Unit Weight Ibs/cu-ft- / 35- 7 

GS= Volume Soil Solids % mcf '44.S 

Wt- Tare + Soil + Water at start 
Wt-Tare + Soil + Wat er at end UJf=T So C/sep - 23o /bs. 

Wt» Tare + Soil 8 054 

Number and weight of Tare UC> 

Wt- Soil 7tze> 

Before 

Test 

Weight of water 

Moisture content 

Degree of saturation 

After 

Test 

We.ight of water 4b! 

Moisture content 6>.48 

Degree of saturation % 73 

.oad 
on 

Pan 
Dial 
Rdg 

Strain Area 07 
Load 

on 
Pan 

Dial 
Rdg 

Strain Area cr, 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area 07 

\OftO D/AC C/fZC- AC Area - V"/ V", 
Rob 

1 

1 
——i 

\ 1 
Jn S'. /ns. % ms. cm1 kTtm/C’n /dtm/em 1 

/ ' / 

o 2 942 39 7b - - 720 03 63 

ZOo 2-4oS .. •/5 - 72o ■ 31 ■4/ 1 
4oo 2.830 . 720 •SB /•/6 
(>oO 2-735 il ■84 _ 720 ■86 /■46 
Boo 2 6,2.1 4o /■3o 78 725 1/3 7-73 1 1 i — | 
'ooo 2493 40 '/lie, /■ 81 7/6 7J3 i-4o 2-00 , I_1 
'2 00 2.342, 4o7t6 2-44 S/tL 731 h/ol 2-27 

1 
1 

'400 2.164 40% 3-os' '/z 74o /■9z 2.5 Z r i 
'Coo / 9 76 4o s/e 3.92, 3/4- ISO 2/C, 2-7L 1 1 

• 

'80o '■655 4o JU 5.23 Vs 755 2.41 3ot i J 1_1 _Z] 
lOOD / ./oo 4/ 3/b 748 / 7-l j 7(,7 2*4 3 -24 t=j ! _j 
hoo 0.790 42'U 874 2 % _8/5 2 Co 3-Zo 1 1 □ L J ..... 

IZoO 0-4o3 43 /o-3l 3 7b. 846 ZL3 3- 23 
-11 1 
li !  l 

I3oo 0-0/0 +3% //■9I i vf 872 2U 3-2.6 j [ 1 uZJ 
i$lo 0. Poo 43 V* // 95 3Vb 871 2.68 318 1 1 1 1 J |_2 

s 1 i L - ■ 
A'A/c ■OFF 8 y £</ Cb //Jc ! r 

\ 
| i] 

_ 
1 - i , .... 1 vj 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE M T</Klf 
LOCATION 

hQLE 
TECHNICIAN 

-QIP.Th 
^ DAT E .<.7 / / / 

Mochine Doto:- 
-ro. Machine No-_ 

Multiplication Factor_“_ 

liVt. Loading Block •+• Piston (gms.) *lt 

Description of Sample •_ 
0//jT* SE Cj/C^Oc^ C.ZLUSHED Tp J " A^AX. 

C-QASiPrtc: te d /f&oi/c Opt A/) C 

t-E 1~T ^-//V E j- Cr^Ocjr/E 

SPECIMEN DATA 

Specimen Number 1 2 3 4 5 6 

Lateral Pressure {G7* ) Kum/s*. OQo 
f A* 

Length inches z+'U 
Area sacms. 7 20 

Volume -C-e^s. c.v. ft-. / S(e7 

Dry Unit Weight Ibs/cu-ft- XA 739 O 
Gs= -Volume Soil Solids X ooei t*&o 
Wt- Tare + Soil -+* Water at start 
Wt- Tare + Soil + Wat er at end 79ZZ tier Sc /L. l/s£L - *32 /&s. 

Wt- Tare + Soil 

Number and weight of Tare wz 

Wt- Soil 6>7o 7 

Before 

Test 

Weight of water 

Moisture content 
Degree of saturation 

After 

Test 

We.ight of water 43 3 

Moisture content b • 4b 

Degree of saturation % 33 

_oad 

on 

Pan 

Dial 

Rdg 

Strain Area or 

Load 

on 

Pan 

Dial 

Rdg- 

Strain Area 07 

Load 

on 

Pan 

Dial 

Rdg- 

Strain Area 61 

',0/90 P/QL, C/iZc. trr/ZAiH AC Azea r. -t... T*. — 

D6r 
i 

K,* 'T, /ri* . l*iS. '”3 c.nn z ^pny/cnZ Sam/cn., 
i. 

/ 7 

o 2 4 70 40 */(. _ - 720 •03 ■43 ! 

ZOO Z 373 
n ■4u - 720 •31 /■2I □ — 

2 (,40 ■40 4. ri(o ‘A t> 721 •S0 / *45 j 

boo z-Soo 4o Ve ,.44 5/lfc lie ■6S /■75 r 
\ 

0OO Z3/Z 40 'A. 111 S/lb 1 73S 1 \.,2 2 02 i 

/0O0 2.//Zy 4o n/u 3S4 7t 14-2 ! {■38 2.18 
i 1 

| i 

/zoo /. 9oo 4o Vs 4.41 “At, "rsn i f.b 5 2.Si ! 
1 L 

'4oo /'6>7S 4, V/fr S'. 54 1 154 1.87 2.7 7 L J L 
J 

'h<?0 /-&C, 41 VtL b.4-4 i 3/s 77f 2.o4 •2-W 
1 

1 _J_i i . 
”1 
—5 

'8oo /.OLO 42 7.98 i «»//t 7<?2. 23o 3-Zo r~ 
L _L ... 

2ooo 0. (,4S 42 */2. 4M 7 V/fci i #/2 2.4-4 r..3-37 i i 
) j 

Zloo 0.2BZ 41 '4- 11-08 i’/ifc £43 ; Z-b3 1 J.S3 i 

j 

j 
[ r 

7.3 8o 0.04 J \4i s/ft aoe iVffc 054 1 2-00 3-7? 
r 
1 ! i !J 

24ZO 0.00 o U 3 '7/fc i /x-is 3 *U 07Z I Z •$£> 3-70 i _1 < i i_ 

1 
| 1- s 

I 
; — - i u_j 

r ! /=r/7/V.c//eE I ^21 d ;/v^ i 
I 
i 

• 

J—- 
1 
i i i 1 ! 

i 
i ! 

i- [—| 

i 
j 1 _ 

I i [zj 
4 J L ■ 
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UNIVERSITY of ALBERTA 
DEP'T- of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

SIEVE ANALYSIS 

SITE 
SAMPLE iV/A/<s£-g aAi i_ruRe *z AFret*- 

LOCATION_t^iax-ial tests._ 

HOLE 
TECHNICIAN 

.... QLPTH_ 
DATE J£/z/si 

ota I Dry Weight 
f Sample Zi.llQ 

nitial Dry Weight 
letained No. 4 

'ore No- 
Vt- Dry + Tare. 

rare_ 
Vt- Dry_ 

Sieve 

No. 

Size of Opening 

Inches Mm. 

3*' 

\V' 
3/4 1910 

Weight 
Retained 

gms. 

wt. 
mer i hon 

gms. 

ZV*>lo 

n.ize 
<3^541 

Percent %Fmei Than 
Finer Than bCT'S O/ig. 

Sample 

loo 

1C? 

5~7 

YB 9*52 Z.S<?8 I0,1S\ lk 
185 4-76 e.isz 1±JL 

Passing 

nitial Dry Weight 

^ssing No-4 

'are No-_ 

10 079 2-000 2!t>o loll 2, 
20 0331 -840 

Vt- Dry + Tare 

rare_ 

Vt- Dry_ 

40 OJAS. 420 l$V* SMC 

6 0 0097 250 

21 1 

2=L± 

100 0059 149 
200 0029 074 IAI± ZL(pZ J±L± 

Passing 200 

Description of Sample Method of Preparation 

Re marks 

Time of Sieving 

Gravel Sizes 1 Sand Sizes J Si 

3" 2“ 't 1" \ r l 
»" Sieve Size » 
i *4 10 2 

rfc. ±t 
Q *4 0 60 100 2S 

\ 
— r j L L . ii 

~ i Tt L 
°K> *- 
060*- 

Cj - 

, fTvnr 
mm V 

1 

\ 
i 

\ 1- 
-N 

x~ 

) -- 

r 
1- - 

) - . 

—,— 

TT 1 - 

1 t 1 l . 1 11 L J 
1 

Grain Size-Mm. Note: M-IT- Grain Size Scale 





UNIVERSITY of ALBERTA 
DEP’T. of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

SIEVE ANALYSIS 

PROJECT 

SITE 

SAMPLE Wi*jc-t£iz tflKTUiZe ATT5C. 

LOCATION Tfe/MXI^L TEST'S 

HOLE DEPTH 

TECHNICIAN "> < 2 

Total Dry Weight Sieve Size of Opening Weight 
Retained 

gms. 

Tpta! Wt. 
Finer Than 

g ms. 

P e r c 9 n \ 
Finer Than 

% Finer Than 
BdjSVi O/ig. 

Sample of Sample 21, i No. Inches Mm. 

Initial Dry Weight 
Retained No. 4 

Tore No. 3" 21 158 \Oo 

Wt- Dry + Tare \'L" 6>33o 20 0 23 77 . 

Tare *4 1910 5c 3 7 /5 79/ sa 

Wt. Dry _ 3/8 9-52 4/ 0 3 / i (pSB 43 

4 •185 4-76 Z734- £4S4 33 
Passing 4 _ J 

Initial Dry Weight 

Passing No-4 

Tare No 

| 

10 •079 2 000 /SSj 7(oO\ 20 1 

20 •0331 •840 1 
Wt- Dry + Tare 40 •0165 •420 2/5-5 20 \ 

Tare 6 0 •00S7 •250 
• 
j 

Wt- Dry 100 •0059 • 149 
1 
1 

200 •0029 •074 2954- . 9:2 1 
Passing 200 _ -  .  ...... 1 





Ii6 
UNIVERSITY of ALBERTA 

DEP’T. of CIVIL ENGINEERING 

SOIL MECHANICS LABORATORY 

SIEVE ANALYSIS 

PROJECT_ 
SITE 
SAMPLE \A//*J4-ei2 /y?iXTue£ *4 AFT£/Z 

LOCATION re/* Tests. 

_H &LL... / DEPTH 
TECHNICIAN DATE /z/z/ff 

rot a 1 Dry Weight 

)f Sample A A~37 

Sieve 

No. 

Size of Opening Weight 
Retained 

gms. 

Tptal Wt. 
Finei fhan 

gms. 

Psrcenr 
Finer Than 

% Finer fhan 
ba£is O/ig. 

Sample Inches Mm. 

nitial Dry Weight 
detained No. 4 

rare No. 

3 . 
2 i oo 

Vk °i3S 19 0 02 

Nt- Dry + Tare \ 2l3o ib.ni 8± 

rare 3/4 19-10 2^38 IZ.83 4 

Vt- Drv 3/8 9-52 3&I3 10.0 21 so 
4 •185 4-76 IC78 6 143 42 

Passing 4 

nitial Dry Weight 

>assing No- 4 

rare No 

1 0 •079 2-000 733 1 5(oO 38 

20 •0331 •840 1 

Wt- Dry + Tare 40 •0165 •420 I&91, S8 t>4 Z<f 

rare 6 0 •0097 •250 

Nl Dry 100 •0059 • 1 49 
200 •0029 •074 2206 3 5 76 /7'3 

Passing 200 
_ .... 

Description of Sample._ Method of Preparation 

Remarks 

Time of Sieving 

Gravel Sizes f Sand Sir.es Isi 

Grain Size-Mnrv. Note: M IT Grain Size Scale 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

SIEVE ANALYSIS 
_—i_ . _ 

PROJECT 
SITE 
SAMPLE W/hJCrEIZ MlKTUiZE ** S EZom’ 

LOCATION “T“R.i*x.i*u TESTS 

HOLE , DEPTH 
TECHNICIAN U. DATE i3/z/s9 

otal Dry Weight 

f Sample z:i. ^*.5" 

Sieve 

No. 

Size of Opening Weight 
Retained 

gms. 

Tptal Wt 
Finer Than 

gms. 

Percent 
Finer Than 

%Fme' Than 
£<i£ic Ona. 

Sompie Inches Mm. 

litial Dry Weight 
etained No. 4 

are No. 

3 

Z 1 oo 

l*A 3os 

't. Dry + Tare 1 25SO XO o 1 0 66 

are \/Ct 19 10 34 7<? iL Sll 73 

ft. Dry 3/0 9-52 44i io a / is 53 
4 •185 4-76 z osz 10 f0(o3 44 

Passing 4 

litial Dry Weight 

assing No-4 

are No 

10 •079 2 000 811p 4 237 41 

20 •0331 •840 

Iff- Dry + Tare 40 •0165 •420 ZOZ2. T 2/S’ 

-are 6 0 •0097 •250 

n. Dry 100 •0059 •149 
200 •0029 •074 3 OZl 4./9Z 105 

Passing 200 

m 

Description of Sample Method of Preparation 

Re marks 

Time of Sieving 

ioa 

Gravel Sizes Sand Sizes Hi 

2“ *4 I" 4 

90 

80 

70 
c 
o 
.60 

a»50 c 

| 40 
c 
<u 
Ip 30 
V 

L20 

10 

V 

Sieve 
*4 

Size 
*10 go *40 *60 *00 ,*2pQ- 

UI0 
D60: 

Cu : 

.m-m 

.rrvnv 

100 10 
Grain Size-Mm.. 

10 5h 

Note; M IT- Grain Size Scale 





UNIVERSITY of ALBERTA 
DEP’T- of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

SIEVE ANALYSIS 

PROJECT 
SITE 
SAMPLE M/A.TUZF * L tiFie/Z 
LOCATION Tri Ax.i* u TESTS. 

HOLE DEPTH 

Total Dry Weight 

>f Sample (S.7GS 

Sieve 

N o. 

Size of Opening Weight 
Retained 

gms. 

Tp t a ! Wt. 
Finer Than 

gms. 

Pet cent 
Finer Than 

/oFiner Then 
BrijS'is O/iQ. 

oatT.p ie Inches Mm. 

nitial Dry Weight 
detained No. 4 

rare No. r/v - 1S. i e b io o 

Nt Dry + Tare__ i 1 Sb>' 1 S.tolo _3jj_ 
rare 

- fa r 19 10 I43L '3.4.44 87 
Vt. Dry 3/8 9-52 ♦in 0.7JS" 5Tb" 

4 •185 4-76 1 ST3o 7 ios> 46 
Passing 4 

nitial Dry Weight 

’assing No-4 

are No 

1 0 •079 2-000 734 6 47 1 4 1 
20 •0331 •840 

^t- Dry + Tare 40 •0165 •420 1 4-00 5 oil 32, 

rare 6 0 •0097 •250 

Hi- Dry 100 •0059 • 149 
200 •0029 •074 2oSZ io 1 °l 14.1 

Passing 200 — 

138 

Description of Sample Method of Preparation 

Remarks 

io err 
Note: M-i-T Grain Size Scale 
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UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

■SAMPLE -**c 
LOCATION /Vo 
HOLE . / DEPTH 
TECHNICIAN .u. DATE JS/'d/sk 

Liquid Limit 





141 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

SITE 

SAMPLE 
LOCATION /y/oX'r># l, A <5<C Tl. 

HOLE DEPTH 
TECHNICIAN DATE /t,//2./>& 

Liquid Limit 





142 

UNIVERSITY of ALBERTA PROJECT 
SITE 

DEP’T of CIVIL ENGINEERING SAMPLE goal o — & A o % 
SOIL MECHANICS LABORATORY location A/<? l. Po&ti.4*so 

ATTERBERG LIMITS HOLE DEPTH 
TECHNICIAN /T7/, DATE /6//!/£8 

Liquid Limit 

rial No-_ 
1q. of Blows_ 

;ontainer No-_ 

/!• Sample Wet tTore 

/t Sample Dry -Hare 

l/t- Water_ 

'ore Container_ 
^t- of Dry Soil_ 

loisture Content ur% 

D 

3 
3 

1> 
3 

n 
3 
: 

HE -44 
TT 

rr 

:: 
Average Values 

- 

Wp* 

Vs’- 

Ip =- 

If *- 

It*- 

P 
"1 

Plastic Limit 

Trial No- / 2 3 

Container No- BW PH. BE 
Wt- Sample Wet+Tare L6.744Z 8o5l L5.2Sil 

Wt- Sample Dry + Tare 6>/.97/o 58-2241 U Sell 

Wf- Water J. 7732 /■S5u /■ 74U 

Tare Container 54.737,0 SZ.OLZb 54.39 !L 
Wt- of Dry Soil L-WS 73/72 
Moisture Content % Z4‘(> 22./ 24 -5 

Shrinkage Limit 

Trial No-_ 

Container No-__ 

Wt-Somole Wct-fTare_ 
Wt- Sample Dry + Torc 

Wt-Wgtftr_ 

Tore Container_ 

Wt- of Dry Soil Wo_ 

Moisture Content -itr%_ 

Vol ■ Container V_ 
Vol- Dry Soil Pot Vo_ 

Shrinkage Vol- V-Vo_ 
Shrinkage Limit 

m = C^wT-x ,0°) 

Description of Sample _ 

Remarks: 77%nz / %/ou/z 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

ERQAZSl. 
SITE 

-SAMPLE, l^ % 
LOCATION 

TECHNICIAN "mt 
DEPTH 
DATE / / /ss 

Liquid Limit 

riol No 
o. of Blows 

ontainer No- 

't- Sample Wet t Tore 

^t- Sample Dry 4-Tore 
It- Water 

Plastic Limit 

Ir-iq-l-Jlg- 
Contoiner No- 

Wt- Sample WetKlore 

Wt- Sample Dry-t-Tare 
Wt Water 
Tare Container 
Wt of Dry Soil 

Moisture Content % 25-3 256 

/ 

<£,/. 4344 

51.6350 

535543 

£•/3QI 

5/~ 

£>*■'73 7 

5/3631 

/■ 7*4-2 

54. 7430 

/? 

h/3257 

'15151 
/• 7 3 CL 

5$ 

</>. 5oC 2 

25 £> 

Shrinkage Limit 

Trial No 

Container No 

Wt-Sample Wet+Tare 
Wt Sample Dry 4-Tare 

Wt-.WIfllftL 
Tore Container 

Wt-of Dry Soil Wo 

Moisture Content 
Vol - Container 

Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit Vg 

tf+r l0°) 

Description of Sample 

Remarks: 77/v7£ / 
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UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

SITE 

SAMPLE &Q - - *9o d- 2 C% 
LOCATION A/o/e sr?/9i, r<- #90 
HOLE DEPTH 
TECHNICIAN A 7 DATE 3///o J't. 

Liquid L i mit 
a I No- 

. of Blows /S' 

ntainer No- 
9-S 28 29 28 

t/ 79 U7Z IS 9 1 17 91 1/4 / 992 
Sample Wet t Tare /C2 - os /09./2 /c3. J9 

Sample Dry -i-Tore 93.2/ 
Water 

lA 
AAA yp.9/ /o 

re Container 
of Dry Soil 

7/qi 2±-n 7/ 

21.93 23-74 

'2/-S7 •09- 46 'C8‘Z. 

29 A AAA 9J,A<* 
/o 12. ./c / /- o / 

S6 83io1 72 9/ 67-38 

2/9-8 J/-89 26-iS 
>i5ture Content *0/% 99-L 96-9 9(o . u> 37-8 37. 36 .9 

46 

49 

s 

Average Values 

•Wj= S8.-? 

toTp- 

luTs 3 
Wt- Sample Dry-flare 

^ Ip 5 -1£9L 

If * 

If = 

Wt of Dry Soil 

Plastic Limit 

Trjq I Nq- 
Container No- 

Wt- Sample Wet+Tare 

Wt Water 
Tare Container 

£JL 

P.2 Utf 

/-1921 

S3- 7/76 

Moisture Content % 28-3 28.9 28.2 

2 

8 k. 

S9- 368Z 

SB -tSS S 

7-4/27 

Si-1661 

4..6W4- 

/9/V 

S7-49c S 

■6.26u4 

1-1191 

5/-9204 

4-3460 

Shrinkage Limit 

Trial No 

Container No 

Wt-Somple Wet+Tare 

i 

47 

4o 

Wt Sample Dry -t-Tare 

Wt Water 

Tare Container 

Wt- of Dry Soil Wo 

Moisture Content -ur% 

Vol- Container 

h- 

Vol- Dry Soil Pat Vc 

Shrinkage Vol- V-Vo 

JB 

3l> 

l: 
m 

i 
m 

Shrinkage Limit V< 

ZSs = <9* <L*wr- * l0°) 

Description of Sample 

Remarks: /To/c'/v^ 1 7/p^ye^. 

7 8 9 10 15 20 25 30 
Number of Blows 

40 



V 



UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE • - 6 J o Vo 
location '*1 L> 

HOLE DEPTH 
TECHNICIANS 7 DATE 7/ 

Liquid Limit 

rial No- J 

o- of Blows /S / 7 19 22. 27 27 
ontainer No. 1/42. / \/4-l inz \J 14- \J4lo 

ft- Sample Wet t Tare jo±. G3- /09-83 /Ct i <a CL, f/C.32 Z2/-3 3 

ft Sample Dry -More 9/-25 7?-V/ 97-67 ■u ■ c o 94- 3 //o 9. 
ft- Wafer /2- 4-0 /O -14 /o 79 tJ - 29 /o -4 G ■o - 43 

are Container 724/ 7/ >4 ±2..JLL 77 O 7 

ft- of Dry Soil .ZlSk 2u - S l 2U.3/ ’’(r -C 3 27-2 

loisture Content 1*/% 4/-S 47-3 4-t o 34- 33-6 36-4 

41 

Average Values 

38 -6 

'LSp- 

1^1 3 

Ip 5 

Container No- 
24-3 Wt- Sample Wet+Tore 

Wt- Sample DryiTare 

9-5 
Wt Water 
Tare Container 
Wt of Dry Soil 

Moisture Content% 

Trial No 

Plastic Limit 

Irjq.l-.NQ.- 
/9 a/ 

GO. 14-20 

1-85(7 
5/42Q4 

G3t,44 

2±± 

B «. 

58-6401 

57 5744 

/■ZU7 

53 X/o(o / 
4.3/33 

24Z 

BE 

G/-31/8 

54/312 

/ UZL 

5434/(0 
-397C 

24.7 

Shrinkage Limit 

Container No 

1 
41 

5 

4-o 

31 

38 

1 

Wt- Sample Wet-f Tare 
Wt- Sample Dry -Hare 

W.I-WflllL 
Tore Container 

Wt-of Dry Soil Wc 

Moisture Content -ar% 
Vol-Container 
Vol- Dry Soil Pet Vo 

Shrinkage Voi- V-Vo 
Shrinkage Limit 

1S$ = 

Description of Sample: 

Gwr** ,0°) 

Remorks: E/oo/zs 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA 
DEP'T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE ~ 

-SAMPLE £ 2.0 4/, 
LOCATION 'Ve*Lsr//* ! Wa/ u 
Mii depth 
TECHNICIAN/-) / H7 DATE 7//7/S8 

Liquid Limit 

trial No- 

^q. of Blows _ 

Container No-_ 

Vt- Sample Wet t Tare 

Vt- Sample Dry -1-Tore 

1/ 24- 
1/6.11 
/pS'26 

2S 

1726, 

’Of-BS 

94.4 9 

3 

// 

7 Zb 

//6 ■ 74 

/z 

74Z 

/OS. L Z 

44. ZS 

74' 

-Z-J'7. 

t/4- OQ 

v 7z 

/04 • <0 (0 

/*. 96 
Nt- Water to 3/ /o ■ 36 

fore Container 

Vt- of Dry Soil 

4-4 z //■ 37 
77-0 g 

/o • 37 
73. SO 

‘L 7o 

loisture Content Tjt/% 
27-33 

M:?7 
2S-49 23-3(0 

39. e 393 
2(,-6 7 26 .j 7 

4-3 

42- S 42 3 

■V 

u 
Average Values 

39-9 Ur^ 

<ysp- 

Jp- 

M * 

If. 

Jo./ 

9-8 

34■ O 38-3 

Plastic Limit 

Trial No 

ontoiner No- 

Wt- Sample Wet+Tore 

Y/t- Sample Dry -Hare 

Wt Water 

Wt- of Dry Soil 

Moisture Content % 3o4 29 e 

Tore Container 

t7t 

63.4o/o 
6/. SZ4'S 

2.37/. 

z£ii± 

38 

67.72/7 

(qQ 03(o3 

S4.39/L 

3.6447 

Shrinkage Limit 

Trial No 

Container No- 

4-7- 
Wt-Sample Wet+Tore 

b; 

8 

-+/ 

Wt- Sample Dry +Torc 

■Wt; .water 
Tare Container 

Wt-of Dry Soil Wc 

m rnr 

P Moisture Content w9/ 

Vo I - Container 

Vol’ Dry Soil Pet Vo 

ri 

■> 4o 

31 

36 

Shrinkage Voi- V-Vo 

S 
$W-f 

4! 

Shrinkage Limit ^2 

IS. = 1*7- CV' '°0 

Description of Sample: 

Remarks: '77^?s 766 /7co*;s. 

7 8 9 10 15 20 25 30 
Number of Blows 

40 









UNIVERSITY of ALBERTA PROJECT 
SITE 

DEP’T of CIVIL ENGINEERING SAMPLE .-v ' /€ - 4 
SOIL MECHANICS LABORATORY LOCATION /-/yTt-rt+JL 

ATTERBERG LIMITS HOLE x . T. / DEPTH 
TECHNICIAN A DATE//, 

1411 

Liquid Limit 

ia I No- 

). of Blows 

jntainer No¬ 

t- Sample Wet +Tare 

t- Sample Dry -1-Tare 
t- Water 

are Container 
t- of Dry Soil 

oisture Content Ti/% 

Plastic Limit 

Trial No 
Container No- 

Wt- Sample Wet+Tore 

Wt- Sample Dry+Tare 

Wt Water 
Tare Container 

Wt- of Dry Soil 

/ 

£>/■ 5 44-0 

JLV-LLZL 

Moisture Content %1 Z7-7 //-Z 2/8 

(eS-KeH 
G'.OSoi 

u.J/4 / 

S3.ZUf 

7 7*42 

kj.yjss 
/.7oC7 

5+ 39/C> 

/3/j! 

Shrinkage Limit 

Trial No 

Container NO' 

Wt-Sample Wet +Tare 
Wt Sample Dry -LTare 

Wt-.Wfl.tj£L 
Tare Container 

Wt of Dry Soil Wo 

Moisture Content ^xr°J, 

Vol - Container 
Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit 'U/g 

*4 = ^ Gw/-x ,0°) 

Description of Sample 

Remarks: //ME / OlS AC 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE 
LOCATION A'c 

HOLE_jl 
TECHNICIAN ^ 

DEPTH 
DATE >->//// .vf' 

Liquid Limit 

ia I No- 

o. of Blows_ 
ontainer No-_ 

t- Sample Wet t Tare 

£8 
1/23 

// 7. 

35 

tf/3 

/03. / 6 

36 

S2L 

/O 9 35 / oo.^y 

I/2S' 

///■ so 

i/Z4- 

/!**■ 6Z 
t- Sample Dry -hTare 
t- Water 

ag*:- " /go • <7 0-70 /07- <?& /o3 • 7 2 

// - 7 7 477 /o-7o 
ore Container 6?-34 bio' 73. so n- gg 
t- of Dry Soil 7 7 2b7l 
oisture Content w% 

-26 
33-5 33-/ 33-Z 4h 4/-Z 4/.0 

43 

— 

V 
> \ 

\ 

Average Values 

3 S'-4 
-u'V 

^P= 
Vs = 

IP = 

5“?. / 

^ ^ 

Wt- of Pry Soil 

PI astic Limit 

Trig 1 No- 
Container No- 

Wt- Sample Wet-Hare 

Wt- Sample DryTTare 

Wt Water 

Tare Container 

Moisture Content % 38-z 39-o 

/ 

6>2-8$9z 
6?o 8ii7 

S37!70> 
~7,t/t>! 

6><2.3>#27 

sS-Z/jb 

S2 obZ3 

3 

/7£. 

bo.SKZ 
38-8633 

7 73/7 

£L£Z2L 

J,//J£ 
3 o.p 

Shrinkage Limit 

Trial No 

Container No 

4/ Wt-Sample Wet 4-Tare 

r 

39 

Wt- Sample Dry -PTcre 

ff: 
Wt Wq.fgji 

ffi 
Tare Container 

Wt-of Dry Soil Wo 

Moisture Content <ctr% 

Vol • Container 
Vol- Dry Soil Pat Vo 

\ 

37 

g 

33 

33 

K 

Shrinkage Vol- V-Vo 
Shrinkage Limit 

100) 

Description of Sample: 

Remarks: Cu/s/~77/s>£ / 

7 8 9 10 15 20 25 30 40 
Number of Blows 





1 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

.SAMPLE *vt g L 
LOCATION Fo/zr 

HOLE 4 DEPTH 
TECHNICIAN.^, / // DATE .< // 7e 

Liquid Limit 
Trial No- / 2 J / S 6 
No- of Blows 

? /o <9 34 4/ 34 
Container No. 1/4-6 V74 1/42* 44 > 344 V 72* 
Wt- Sample WettTare /2S. SG //6 • 3 & /C4.&8 //S’. OS /C4 46 /o3 IS 
Wt-Sample Dry+Tare / / X £ S /oz 49 93.39 'd 9 9 9a 7 < 94-39 
Wt- Water /A-4f /307 // 4 4 /2-c'C /O. 7 / 9 SC 
Tare Container &34i 7/£>7 67. 38 72 4/ 7/SC 69-97 
Wt- of Dry Soil -28-96 3/42. 2<* o/ Sc 27. /L 2441, 
Moisture Content Ta/% 44-C *44-2. 444L 34 4 Jf-S 34.1. 

46 

-——l 

5 
tc 

~|-ft 

w 
Average Values 

4-o -7 

Urp=., /i-/ 

= _ 

Jps 

h* 

Ifs 

7*6. 

fWt of Dry Soil 

Trial No- 
Container No- 

Wt- Sample Wet+Tore 

Wt- Sample Pry-tTare 

Wt- Water 

Tare Container 

Moisture Content % 3/-S 33-3 

JtLL 
Cl-47% 4. 

^■71/4 
/ £>570 

S4.34/C, 

S. 6848 

BK, 

£7-322/ 

3JJ±±. 
33 

4N 

CooojS 

SU2&1 
3. 07/ 7 

S' 42C4 

<?°/n 
34.4 

Shrinkage Limit 

Trial No 

Container No 

miSomg>le-Wet±Tgre. 

44 
-o\o 

43 

4" 

Wt- Sample Dry -PTorc 

■Wt-Wgtg- 

tttW 

T are Container 

Wt-of Dry Soil Wo 

H 
ttm 

Moisture Content -ur’/< 

Vol- Container 
Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 

4o 

3e 

Shrinkage Limit *u/g 

Cl0°) 

Description of Sample 

Remarks: ^o^/a/^ //a-tvt £ //wg. 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE Po/ZD - £ Z-o 

LOCATION A'oZ'77/4*-' 7 

HOLE . / DEPTH 
TECHNICIAN - .u.JS DATE ^4-////*re 

Liquid Limit 



V 



SOIL MECHANICS 

ATTERBERG 

ALBERTA PROJECT 
SITE 

ENGINEERING SAMPLE *4 ; . - 
LABORATORY LOCATION sloe/r» Pc*. /^*>o> 

LIMITS HOLE . /. DEPTH 
TECHNICIAN/ M . DATE ' - 5 6 

Liquid Limit 
Trial No- 

No. of Blows 
Container No. 

2 / 23 /o ■■ 
2 23 1/4/ 0,3 

Wt- Sample Wet + Tare 
S4 7 1/56, 

754 v. 703./1 77&./Z 

Wt- Sample Dry -1-Tare 
7 4 00 /o8/6> ///• 8 7 

Wt- Water 

Tare Container 

73 4s 94 J 7 ^7-^8 BY 3 7 . • 
/£> _ £>jf 

Wt- of Dry Soil 
12 4/ 85 6^ 6? Of 7/ G(o 35 4,4 

24 <~4 '' ‘ V(o 22.12 2046 2547 '96 j 
Moisture Content uj°/o 44.3 

4 7 

, I 

j 

| ~ 
' — + 
. _ + 

4- 1 

V- -- 
A 
r 
si 
r 
\ 

54./, 4(o4- 47-3 43- / 42. / 

TF 
Average Values 

-U/p* -J±-L 

Vs = 

Wt- Sample Wet+Tore 

q.o 

Wt of Dry Soil 

Plastic Limit 

Iriq 1 „N <L 
Container No- 

Wt- Sample Dry-t-Tare 

Wt Water 

Tare Container 

Moisture Content % 

44 

S8.qz<o5 

SL .SI 3*, 
/. S/3f 

32.06,23 

4-4301 
34-. o 

JL 

4T 

U.WJ 
51.623 5 

2. Oo6>4 

53.7/74 

.LlQkl 
334 

8 *3 

<*.'■ 7364 

53 3&o I 

2-/533 

53. 24,4/ 
L3/40 

34. Z 

Shrinkage Limit 

Trial No 

Container No- 

4* 

44 

4 3 

4-1- 

::: 
Wt Sample Wet+Tare 

3 
tt 

Ell 

rttuiui 

\ Wt Sample Dry -f Tare 

Wt Water 

Tare Container 

Wt-of Dry Soil 

Moisture Content -ur7C 

Vol - Container 

1 tHtt 

s: 

i 

H 

u 
? 

mm 

Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit 

2c$ = 

Description of Sample: 

Remarks: *13. 77*05 /9C, cJol/szs. 

7 8 9 10 15 
Number of 

20 25 30 
Blows 

40 





11)4 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

ERQvISCT 
SITE 

SAMPLE 

LQQATIQN , Vr a: ^7 

H.QLE__ 
TECHNICIAN /y 

■77 
DEPTH 
DATE / Z/S& 

L i q u i d Limit 

Trial No- 
No. of Blows JUL 38 J8 7 /o 
Container No- 1/ 2.S /LLL tf/S l/74- /4/3 \/4 
Wt-Sample WettTare / /Q4‘2l ' 0+.4-J V 4. ^ /or /o £ e / 

Wt- Sample Dry -f Tare HA^Lk. VAJJl. V2.es /JLJfi. v *r 8o 93.oZ 
Wt- Water J2 e s /o £o //. £ z. .LLAAl. /z 9L /V 
Tore Container 
Wt- of Dry Soil 

.gf-Sb £9-*7 (c-(p ■ 64- 7/07 / jALJlSl 
£79-/0 JU-JJz. 2<o-24- £*■3/ AJAlH. J£-6>4 

Moisture Content ta/% 442 j±±:A. 43 V So-4- 70‘3 49.V 

- 

, \ 
—* 

So 

4® 

46 

:= T 
Average Values 

4S-8 
'wr 

s 

V 

If » 

If- 

39>/ 

(*■7 

Wt- Sample Wet-rTore 

Wt Sam pi a Dry t-Tare 

Wt of Dry Soil 

T- 

i: 

1 

-- 

4f 

31 

::F 

t 

7 8 9 10 15 20 25 30 40 
Number of Blows 

Plastic Limit 

IriflJL.JM.Q-: 
Container No- 

Wt- Water 
Tore Container 

Moisture Content % 3g-B 69. 'i 

/9H 
(?4.644± 

££143 

£2 06Z3 

9 0661 

AT 

6£ iij>4 

&/ /29L 6,2-0094- 

3 28/0 

£3-7176 
8-3£tB 

&E 

(o-i 1893 
60 34-29 

2 84-64. 
S 3.0 041 

7-2S30 

3iE 

Shrinkage Limit 

Trial No 

Container No 

Wt-Somole Wet+Tare 
Wt- Sample Dry -t-Tare 

Wt-Wqter 
Tare Container 

Wt-of Dry Soil Wo 
Moisture Content -ur®/{ 

Vol ■ Container V 
Vol- Dry Soil Pat Vo 

Shrinkage Vo!- V-Vo 
Shrinkage Limit 'U/t 

m = ^- C-ysr-x l0°) 

Description of Sample; 

Remarks; ~77ss?E <£>7£ o/oc/zs 





_ 11)5 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT  . 
SITE 

SAMPLE v/Omio 

LOCATION /Vo *-/ry Fix. r<. /?v/» 

HOLE DEPTH 
TECHNICIAN A i 4 E 





156 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 
SAMPLE >e^> ~ £ 8.0 
location 
HOLE 

rc’ALT*-/q\)l> 

DEPTH 
TECHNICIAN ~7~77~ DATE S’/TTse 

Trial No- 
Liquid Limit 

3 
No- of Blows 
Container No. 

J3L 4tL JJ- /(* / 6 
vzu 1/23 VIZ rt / 3 

Wt- Sample Wet+Tare 
ML A? IS 

/ / (e ■ Q 7 /Q8 7 r //2 ■ 1 7 nz-/ 

Wt-Scmple Dry-fTore 
/Q7 64- 

12&J4 
Wt- Water 

.78 -/■ // JoO. 2 // do 5 7 
.ff.-.gg 

Tore Container 
// 44 /O -6,7 //•*<* 

73 • 
Wt- of Dry Soil 

zMl (,9 01 J£j£ 
24-42 32/4 3/.24 

Moisture Content ai/% 34-3 
94 

33.6 

36 

to 3l> 
o 

34 

32. 

y= 
£ 

14= 

=Si 
fir 

<K 

: 

33 a 38-Z 37 -4 

Average Values 

35-L w,= 

/u/p= —Li ML 

Vsi = 

!P = 

If * 

If. 

37- (o 

Plastic Limit 

Iriq I Np- 
Container No- 

Wt- Sample Wet+Tare 

Wt- of Dry Soil 
Moisture Content % 

:i: W 
S UL 

li: 

ffljftt 

,- 

nxzn 

-41 

wtt 
11 

nmnmi 

f Wt-of Dry Soil W< 

7 8 9 10 15 
Number of 

20 25 30 40 
Blows 

Wt- Sample Dry-t-Tare 
Wt Water 
Tore Container 

3LL 
U-/24-7 

U>.2$36 

1-8701 

53.7//L 

L-S3L2 

28.L 

71/7 
(r/ i'/T-ty 

2-/378 

520)25 

28- 

#£ 

£/.635<o 

2 2307 

54~4<tU> 

7 • 4945 7. *440 

3o-o 

Shrinkage Limit 

Trial No 
Container No 
Wt Sample Wet+Tare 
Wt Sample Dry +Tare 

Tore Container 

Moisture Content -u/*°/e 
Vgl - Containe: 
Vol- Dry Soil Pet Vo 
Shrinkage Vol- V-Vo 
Shrinkage Limit 

ZSs * *Ur C^ * l0°) 

Description of Sample: 

Remarks: ~7r//^e / Hou/z, 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE -*4o £ 8-o°/o 
LOCATION y0K t^-Aajd 

HOLE , . , / DEPTH 
TECHNICIAN / +1- DATE S/ "/ 5f> 

Liquid Limit 

rial No- / z 3 4 s . 
Jo- of Blows 29 3b 38 .. 73 / 4 

Container No- 17 42 l/4b> 1/49 l/4-l t/24 774 

Vt- Sample Wet t Tare /OS.&I //8-3<3 /OS. 89 /04. 4L /tz-cn /Ob-4t> 

Vt- Sample Dry H Tare 4S. 4-t /09./2 9i>.72 9S / 8 /c 2.'27 9b 60 

Vt- Water 70- 4' . 9 * 2.7 9/7 7-18 982 9- (oh 
rare Container t>7- $6 7/ STL 72-4 1 77 y-t // c / 
Vt- of Dry Soil 28 ■ 08 ■ZS.4-3 2s.il 22-77 24. 39 77 73 
Moisture Content '\jjcA 31/ 3(^.4- 3b-S 4o.e 4-0-3 37 -L 

Average Values 
Plastic Limit 

JriaJ—N-Q: 
Container No- 

Wt- Sample Wet+Tore 

Wt- Samp'e Dry + Tqre 

Wt Water 
Tare Container 
Wt- of Dry Soil 

Moisture Content % 29-9 29- 8 

U. 38 b S 

SB.BLI7 

L724S 

83-0699 

3 K. 

bZ 24-57 

2 oS0o 

S3-Zbb< 

<0*19(0 

AN 

(0IO14.I 

be /8s/ sq.bs&i 

Z 5254 

7 7363 
3o.4- 

Shr inkaqe Limit 

Trial No 

Container No 

Wt-Sample Wet+Tare 
Wt Sample Dry 4-Tare 

WliJfltfllfiJL 
Tare Container 

Wt-of Dry Soil Wo 
Moisture Content 
Vol- Container 
Vol- Dry Soil Pat Vo 
Shrinkaqe Vol- V-Vo 
Shrinkage Limit 

Description of Sample^ 

Remarks- //Whe 

6 9 10 15 
Number 

20 25 30 40 
Blows 





■ 

PROJECT 
SITE 

■SAMPLE - ^ B e Vo 
LOCATION /VrA 'T7/0 v/. *)AjO 

HOLE DEPTH 
TECHNICIAN/^/ DATE <t>////S8 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 
Liquid Limit 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE ^K/i*oFcvC P - *40' 4- & ^ 

LOCATION /yo 

HOLE_ / DEPTH_ 
TECHNICIAN 4) U DATE /j/n/m 

Liquid Limit 
Trial No- 

No. of Blows 
Container No- 

Wt- Sample Wet t Tare 

2/ 

/ 74 

/#3 27 

24 

7Z 

/O0 -56 

1/42 

/0?C-C>4 

/ / 

/4 / 5 

/OZ 4! 

35 

X/L 

/os 

38 

1/24 

72 / 

Wt- Sample Dry 4Tare 
Wt- Water 

43 4o 9/26 93-6/ 9/06 11X5. /o/. 1 / 

JLJlL 4-So / 243 // 3 S 'O ti 
Tare Container 7/-Q7 61 17 

Wt- of Dry Soil 

Moisture Content Tx/% 

£7 3# 66. 64 73 So 7-38 
22 33 2/2/ 26-23 24-42 22- 46 24.0 9 
44 Z ./.3j 7 47.4 46-5 427 42-3 

47 

46 

c 
<u 
-45 
c 
o 
O 

4> 
a 
in 4-4 

i 

a 

Average Values 

4-3.7 

T+F =- 

:P5 

\ - 

Its- 

Wt of Dry Soil 

Moisture Content % #7/ 

Plastic Limit 

Container No- 

Wt- Sample Wet+Tore 

Wt- Sample Dry -f-TGre 

Wt Water 

Tare Container 

77a/ 

61-12 63 

50. 2 

2412! 

51-9204 

■7/56 

/?£ 

6 3 S34 4 

60.670/ 

2.051*3 

53.0891 

7 see z 
57 6 

#£ 

Z-ilZio 

2 1037 

54.31/ 6 

7 7310 

37-6 

Shrinkage Limit 

Trial No 

Container No 

Wt-Sample Wet+Tare 

$ 

5 

i 

-B 

V/t Sample Dry 4-Tare 

■WLWgtei. 
Tare Container 

Wt-of Dry Soil Wo 

Moisture Content-ur % 
Vol • Container 
Vol- Dry Soi! Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit Ws 

43 

41 
7 8 

$ 

:ii 

lS$ = -tLT (7wr~* l0°) 

Description of Sample 

HI 

Remarks: Cu/z/a/<z, ///v7^fr 7 94 //ocsos 

9 10 15 20 25 30 
Number of Blows 

40 





16(1 

SOIL MECHANICS 

ATTERBERG 

ALBERTA PROJECT 
SITE 

ENGINEERING SAMPLE € Bo % 
LABORATORY LOCATION A/p /xi /y? A'otc r 

LIMITS HOLE -r-/- SEEM-- 

Liquid Limit 





UNIVERSITY of ALBERTA PROJECT 
SITE 

DEP’T of CIVIL ENGINEERING SAMPLE > ;a*,#i*s*o*p - c 7 
SOIL MECHANICS LABORATORY .LOCATION 

ATTERBERG LIMITS HOLE j OEPTH 
TECHNICIAN Af.Z/AsL. DATE / ' . 5b 

Liquid Limit 

161 

frial No 

Plastic Limit 

Trial No- 
Container No- 

Wt- Sample Wet+Tore 

Wt- Sample Dry-Hare 

Wt Water 
Tare Container 
Wt of Dry Soil 

Moisture Content% 27-2 28.4 

/ 

L, 3-06,99 
/,/■ o5(»o 

2-0/39 

'3-CS48 

7- 4o/Z 

/?T 

735Z 

L/.S/72 

2-7/Zo 

'3. 7/7L 

7-799C 

3 

4 A 

U-S 739 

2JI4L 

S2- CH,23 

7 357o 

28A 

Shrinkage Limit 

Trial No 

Container No- 

Wt-Sample Wet+Tore 
Wt Sample Dry + Tare 

WLWfliflL 
Tare Container 

Wt-of Dry Soil Wo 
Moisture Content -ur% 

Vol- Container 
Vcl- Dry Soil Pot Vo 
Shrinkage Vol- V-Vo 
Shrinkage Limit 

m ^ (?wr-x l0°) 

Description of Sample 

Remarks: Cu#./*/& /,.di QO& 

7 8 9 10 15 
Number 

20 25 30 
of Blows 

I 





PROJECT 
SITE 

SAMPLE 
LOCATION /-t + r 

HOLE / DEPTH 
TECHNICIAN $ slCi DATE .j./sb 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 
Liquid Limit 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT. 
SITE 

■SAMPLE v t > 4 

LOCATION /• l‘c ’• + 21 JV* ru.Y* 

HOLE DEPTH 
TECHNICIAN M S />{ DATE 2l//z/SB 

Trial No- 

No- of Blows 
Container No- 

Wt- Sample Wet t Tare 

Wt- Sample Dry -t-Tare 

Wt- Water_ 

Tare Container_ 
Wt- of Dry Soil 

Moisture Content ur% 

Liquid Limit 

33 

/ok-83 

A 
<e(p. 4 / 

3o -24 

35 .L 

32 

1/7/ 
SQ7.7S 

AM 

2k iZ 

33-Z 

3* 

4 So 

/04. S3 

3b •2 Z 

6-3/ 

/' 'C 

ALL 
3d - / 

/4 

Uk3 

/o/■ S3 

?x if 

±13 

n 

j&jf * 
37- / 

& /z 

-'/k ■ 

83 £« 

±11. 
7/.5<o 

<63 Z 

3 k ■ (c, 

7 9 

/O 4 44 

Oj 

6-iS 

7 j. ■ b / 

2J-X6 

ALA 

37 

k 

Average Values 

Ur,= 34-L 

/ti/p= -Ak § 

- 

jp- 

b * 

if. 

24. 

Wt of Dry Soil 

Plastic Limit 

Irjq.l No- 
Container No- 

Wt- Sample Wet+Tore 

Wt- Sample Pry-t-Tare 

Wt Water 

Tare Container 

Moisture Content 

8 AC 

5'i- tSkS 

5 7- 93+S 

/■XX2o 

53.ILL! 

4.L(,e4 

2k-Z 

Z. 

Sj 03bZ 

S 7- 4<*uB 

/ Sb94 

S/ blOQ 

5 7^8 
27-! 

3 

&Y- Q t 

60-3Z7Z 

~B -9bob 

/■3UL 

S3-9 4/6 

S.otae, 

2 7L 

Shrinkage Limit 

Trial No 

Container No 

Wt- Sample Wet 4-Tare 

34 

3S 

E® 

± 
r 

u: 
I 

Wt- Sample Dry -PTare 

L1 

# it 
r:: 

W-t-Wfl-tei. 

Tare Container 

W 

4ri 
rv 

...i 

Wt-of Dry Soil_Wc 

m 
7.Shrinkage Vol- V- 

Moisture Content -ur°4 

Vol • Container 
Vol- Dry Soil Pat Vo 

34 

33 

-W4 
zu 

mt 

Shrinkage Limit 'U/t 

-r 

M = ^ ,0°) 

Description of Sample:_ 

i 
L.lL.i 

Remarks: LT^/g/^v^ //me L xVoo^s 

7 8 9 10 15 20 25 30 40 
Number of Blows 





UNIVERSITY of ALBERTA PROJECT 
SITE 

DEP’T of CIVIL ENGINEERING SAMPLE &/?*/£&*o -*4 £ 
SOIL MECHANICS LABORATORY LOCATION /•£>%. Z//*£ + 

ATTERBERG LIMITS HOLE / DEPTH 
TECHNICIAN / XL. DATE 24 >8 

Liquid Limit 

Trial No- 

No. of Blows a-Z /4> 77 
Container No. LL flZ3 l/4o l7o(* i/74- U 24 

Wt- Sample Wet + Tare 7Zj~L yy. is 7o ii> £><* 97. 6,0 /04. ee 

Wt- Sample Dry -hTore e± 93 o / 83.17 07. oe 40-21 9 7‘42 

Wt- Water_ 

Tare Container 
S-94 &> 88 6 34 7-98 7 38 7 4L 

72 0 4- 72/2 LS-/2 ±k.-±L 7/ ol 7 7 86 
Wt- of Dry Soil /7 S8 20 3S ZQ-L7 /9- /, t4.S4 
Moisture Content ta/% 34 33-8 33-7 38 L J8-.S 38 ■ 2/ 

Plastic Limit 

Trial No- / 7 3 

Container No- ' 22 AT /}£ 

Wt- Sample Wet+Tare 4k, 292/ (,43*37 <ol.0S<,4 

Wt- Sample Ory + Tare 45 8868 <ol.8928 &0.77OI 

Wt- Water 2 4o a 2-43S9 2 ZtoLi 

Tare Container 33- 7490 S3 7m, S3.0899 
Iwt- of Dry Soil 0 1398 8.1802 7- (,8oZ 
Moisture Content % Z9S 24. e 29‘S 

Shrinkage Limit 

Trial No 

Container No 

Wt- Sample Wet 4-Tare 
Wt Sample Dry -PTare 

Wt Water 
Tare Container 

Wt- of Dry Soil Wo 

Moisture Cor.tenlur% 
Vol. Container_V_ 
Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit 'u/g 

2*4 = 

Description of Sample^ 

C^-..oo) 

Remarks, <—ovgV/A/<v £4- /7oi//z5 

7 8 9 10 15 20 25 30 
Number of Blows 





UNIVERSITY of ALBERTA 

DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE o *+o 4 

LOCATION • A. ' r -/i4 

HOLE . . / OEPTH 
TECHNICIAN A i DATE j,//2/5B 

Liquid L i mit 

Trial No- / z 3 t S 5 

Mo. of Blows 4/ 4o 4-5 /4 / 3 
Gontainer No. l/4Z l 38 1/2 / l/Z (a I/So 17 74 

Wt- Sample Wet t Tare //0-S9 /Of- 9S 70S. k> 8 705-53 703 95 / &(&• Of 

Wt- Sample Dry 4Tare 94-45 93-57 $7- S t 9 7 - 3 94 13 9 b • /S 

Wt- Water // / J 8-28 63 7 /4c 9 83 9 05 

Tare Container <57-38 54 55 ■72.8/ r 3 5 / 7/ . /C 7/0 4 

Wt- of Dry Soil 32 08 24-oZ 24-50 23-71 2*0$ 25 05 

Moisture Conient *u/% 34 .& 34 4 34 -Z 39 5 4- 2 ■ 5 3f. 4 

1 b 5 

3<t 

38 

c 
<u 
- 37 
c 
o 
O 

4> 

3 
</> 

35 

34 

tt 

x: 

_I-IX 
mj+ 

T 

Average Values 

35 8 

'USp- 

V“s = 

h s 

* 

It* 

26-y 

^3- 

£ 

I 

Tt 

W 
n 

Ml 

tt 

4-U 

rm 
lift 44+4 

mm 
tpliil 

— 

— 

£ 

— 

::s 

^4- 

g, 
7 8 9 10 15 20 25 30 40 

Number of Blows 

Iri.flJ N.ft- 
ontainer MO' 

Wt- Sample Wet+Tore 

Wt- Sampie Dry-Hare 

Wt- Water 

Tare Container 

Wt of Dry Soil 

Moisture Content% 

73E 

<e0.l905 

^9 0510 

/• 2296 

S4.SHL 

4,<*794 

25-2 

0Y- 3Z 

i*0./54 4 

58 635 r 

fJLZkLZ. 

27. / 

20-29 

+ sem5 

4-2- 3S4o 

1-4-515 

35323 8 

4.3942 S.535Z 

Z<o-i 

Shr inka g e Limit 

Trial No 

Container No 

Wt- Sample Wet 4-Tare 

Wt Sample Dry -t-Tare 

WLWfilgjL 

Tare Container 

Wt- of D r y S o i I Wc 

Moisture Content w0/0 

Vo I •Container 

Vol- Dry Soil Pat Vc 

Shrinkage Vol- V-Vo 

Shrinkage Limit "u/'s 

lSs = C^wT" * ,0°) 

Description of Sample 

Remarks: Sis/£ 7 43 .*-/coZs 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE \7 . ' i ~ *Vg £ 

LOCATION / ■*- J (? */o E’i.Y ■ 

HOLE / DEPTH 
TECHNICIAN ^7 DATE //5-f 

quid 





lbV 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBER6 LIMITS 

SITE 

SAMPLE — ^-/q £ 

location ) %> ** 4 F4.V - */J/V 
HOLE / DEPTH 
TECHNICIAN DATE 23/ se 

Liquid Limit 

Trial No- J 4- * ^ 
No. of Blows 
iontainer No. 

Wt- Sample Wet + Tare 

/6~ 2 3 24 J 7 J7 

1/23 i/4 2. 4/S 4 / J jLLl. 48 

//o./, /04./7 /Q2 3S /C/-5S 

Wt- Sample Dry -f Tare /oo. 2 f 9S- 53 <73- 78 • OO 44-4S 708 is 

Wt- Water_ 

Tare Container 
±£L. JLJL±- jLjLL 8 49 7. I 3 54 

6>9 -34 

Wt- of Dry Soil 
*7-36 C><c ■ h> 4 2i°l. /o He 87. /. 

3o 8 7 2774 2/8, 

Moisture Content *11/% 32 ■ t 3/1* */■(* J/-4 Jo - / 29-0 

H 
Average Values 

Ur- - 30.9 

Plastic Limit 

T.rjqL-iN.0.- 
Container No- 2 3 22, 

TaA -* 

2-4-3 Wt- Sample Wet+Tore 42 Bobs 4+>.„8o5 4/23/8 

Wt- Sample Dry-t-Tore 43 -1479 440545* 

/■g/U 2./iy 7 2/7/0 

3<* JS/44o\ 4 S/48 

Wt- Water 
Tare Container 
Wt of Dry Soil 7*532 8 H4!o e eszo 

Moisture Content 24-2 24-2 24-. 5 

Shrinkage Limit 

31 

3o 

2<\ 

P 

Trial No 

Container No 

titij.Wt- Sample Wet + Tare 

4= 

WM H 

T Wt Sample Dry -fTarc 

Wt-Water 

-I—A Ml 
~ rr 

M 

Tare Container 

Wt-of Dry Soil 

Moisture Content <ir% 

-H4f -p-h- 4t 

V 

Vol. Container 
Vol- Dry Soil Pat Vo 
Shrinkage Vol- V-Vo 
Shrinkage Limit 

C^-'«0 

Description of Sample 

—i Remarks; cs 45 /*/& <=- / /Sc 

7 8 9 10 15 20 25 30 
Number of Blows 

40 





PROJECT 
SITE 

SAMPLE kawpc . 0 - c 

location % : + 4-oK y - /7*# 

HOLE . DEPTH 
TECHNICIAN date*?/^ sb 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 
Liquid Limit 

Trial No- J 

No- of Blows /£ ' 7 20 32 3Z 
Container No. \J b 5 /9 2 3 i/4- 7 ✓ 3o USB i/(o 

Wt- Sample Wet t Tare 706-24 /oe.eo y<*-47 ?*.<?/ 84- ■ 4 / foe 47 

Wt- Sample Dry iTare /OO 03 88-73 9/ 9 o B! C> 'Qo 9s 
Wt- Water 8-70 .71*. J-LL JL*k. / A* 
Tare Container A7 85. 72.7 2 <*4-o/ o-f. /o 6 9 <*S 7<o~74 

Wt- of Dry Soil 29-07 27 3/ A,i. LL 22 So // iL. 74-t'f 

Moisture Content *11/% 32/ 32-2 3/ ■ 3 3t'* 29 9 

24.0 

Average Values 

3o -8* 

Ul => 

:P5 

If * 

It--. 

Wt- Sample Wef+Tore 

S‘B 

Wt of Dry Soil 

m n 

Plastic Limit 

Xr-jq.l-N.Q- 
Container N o- 

Wt- Sample Dry+Tare 

Wt Water 

Tare Container 

Moisture Content % 

/ 

86, * 84 

u>L 4SII 

2.0048 

52 2S28 

8- /93i 

24A 

(*Q OULO 

58 5222 

/'543(c 

32.c>yX 1 

<°-4ioO( 

26-9 

BE 

u>2- '8iS 

*o 44 58 

/ 7451 

Ci 0694 

76539 

26 7 

Shr inka cie Limit 

Trial No 

XXI 
Container No- 

12 

31 

3o 

29 

4V 

\ <7 

5 

TT 

. 

®i 

I 

a 
Wt-Sample Wet-HTgre 

Wt Sample Dry -PTore 

Wi W-at*jL 

Tore Container 

if 

: 
I 

-+t 

1 

8 9 10 15 20 25 30 40 
Number of Blows 

Wt- of Dry Soil Wo 

Moisture Content 'UT70 

Vol- Container V 

Vol- Dry Soil Pat Vo 

Shrinkage Vol- V-Vo 
Shrinkage Limit ^7% 

*$■■**'" C^sr-* ,0°) 

Description of Sample 

Remarks^ Cu/e/ASc & f-/oo*?s 





PROJECT 
SITE 

SAMPLE X l> 

LOCATION - % -- . V f /~L y 4i, * 

HOLE DEPTH 
TECHNICIAN /v / DATE AV > /Z/SB 

UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 
Liquid Limit 

Trial No 

Mo. of Blows U> Z4 Zb 18 4Z 

;ontainer No Wso 1/3 ’ i/7. i/CZ H/C 

Wt- Sample Wet t Tore / 30-07 t09- Be /08- 87 no.(,z, /oy- i 3 7o 6 oi 

Wt Sample Dry -f Tore 114.00 /oo • / 3 78 7 /oo b7 IZZLL 4 i Z5 

Wt- Water no 7 9- 75 /o • 70 9 45 9 6, 

Tare Container 87./z 7l • /o - u> 2j urj.4 ! U>5 ■ 01 *U> -to 4 

3/66 34o3 3/55 3o •70 3o0 1 2L-S9 
Moisture Content Tjl/% J±lL 33 u 34 . o Jo. 5 37. / 

Average Values 

3 3-0 

Plastic Limit 

Trig 1 No- / Z 3 

Container No- an 3 O Z7 

Wt- Sample Wet+Tare (eO./tZi 9~j~ /p69-L> 4k> 4/ZS 

! Wt- Sam pie Dry -1-Tare 50 *10 4 447164 

[Wt- Water 1-9-714 1 -4.41 O l ■ 14 ifc 

Tare Container Si.iubl 3i*. 51 46 37.714 i 

Wt of Dry Soil 5- 4X43 4.4ZB 8 l oo it 

Moisture Content % Z7.I ZS- z 14-4 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE * - i - ■ • 
LOCATION // c% 2,/sr>£ + 4.0*4Air-4?^ 

HOLE / DEPTH 
TECHNICIANS U. >' DATE 3, . se 

Liquid Limit 

B'rial No- / J2, 3 -/ . 
lo. of Blows  /f -?/ 4Z 4- - 4 S 
ontainer No. i/41 AZ i 1/7Z i/4o 177/ 

/t- Sample Wet t Tare 
.. / 74-4-7 77 2-OL 7o3oz /04.OZ 74 48 -Z 3 

/t- Sample Dry TTore /oi. 7o 70/0/ 1*. 80 7 J i 3 87-20 <?! 72 

Vt- Water 1 // 7/ OS 8 >/4 8 £,4 748 0 • S / 

are Container 83-<o1 7/.Sic 72 72, *137 *3 12, 71 c V 
Yt- of Dry Soil l<o-C / Z1-4S 22 ■ tL ZS-3L 2 1 0& Y. 

toisture Content 37 G 3 7S J kj ■ A 34-3 33 1 3 3. / 

170 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 
SAMPLE - *40 4 
LOCATION 24>% 3'sr>C + 4 o % 3c y /4 s/V 
HOLE .... DEPTH 
TECHNICIAN 'n'-U. ^ DATE 2&, /S9 

Li q uid Limit 
frial No- J 
^o. of Slows /4 /4- 36 38 3t> 
Container No. /Q3o 1/25 Z+O 1/47 \/G* 1/41 

Wt- Sample Wet t Tare //3 0 4 //&>74 "2-0L MLL±L /ot-7/ /07 4£> 

Wt- Sample Dry -t-Tare 
Wt- Water " 

1&Z3/.1 'o7 4/ 4f-S2 92 e* <?(,44 9 7 

!Z ii LJA. ft 04 // /3 /Q -27 

Tore Cor,fainer 7 ! ■ / p 64 6fc tt. j>4.pl 7Z -4/ 

iVt- of Dry Soil 2X-SS .AJs. IZ. 2 8.85 27 OS 

Moisture Content w% 
TT~T 

4/ 4/-4 41-4 36-fa 38-O 3& 9 

Plastic Limit 

J.r.iol -N.9. 
Container No- 
Wt- Sample Wet+Tare 
Wt- Sample Cry iTare 
Wt Water 
Tare Container 
Wt of Dry Soil 
Moisture Content 

4S 

44.0 8 S (o 

2.711 7 
StrQjJLl 

3L£JL1Z 

33-7 

B/C 

61 iZIQ 

(oo ooS9 

Z.4IS I 

S3. Uriel 

±JidB 

54.1 

31311 
u>! zj54 

SQ-Mi. 

23S oS 

SZ-QyZi 

L4o XL 

35-8 

Shr inka qe Limit 
Trial No 
Container No 
.Wt-Sample Wet+Tcre 
Wt- Samplo Dry 4-Tare 

Wt-WQlg.! 
Tare Container 

TTpllWt of Dry Soil Wo 

jlMoisture Content w Vc 
Vo I • Container 
Vol- Dry Soil Pat Vo 
Shrinkage Vol- V-Vo 

Shrinkage Limit 

(•*$*-x l0°) 

Description of Sample^_ 

Remorks: 'TT'^e &&& /Zoo/Ps 

7 8 9 10 15 20 25 30 40 
Number of Blows 





172 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE *ro 
LOCATION j2.Su .a ' rr7 £ 7 C%^r- 

MOLE DEPTH 
TECHNICIAN rf.U.JPT DATE 

Liquid Limit 

Trial No- / Z 5 4- S (0 

No- of Blows 7 a 4 3c 33 JZ 
Container No-  1/71 l/ZU i/ZS (/ 70 7 5c Oiol 

Wt- Sample Wet + Tare II2. SR //4 0/ /Z3-7B <o4-.o / jo 7 3/ <74-/7 

Wt Sample Dry + Tare '<-''■50 /07./7 ns. 75 43 7o /o/. c<~ 4/8L 
Wt- Water // oe // 84 700 3 5.si <ol.5 7- 3 / 
Tare Container tf-47 73.5o 84 8t> Bz/L 81 • 5(& (08 40 

Wt of Dry Soil 3/55 33 L7 Z8 64 t6> 34 /V-So■ 2z 4L 
Moisture Content "0/% 35 -Z 35-2, 34.8 32. / 32. / 3/. 4 

>Vo 

35 

-34 

33 

32- 

3l 

4- 

EE 

r 

- 

Avercge Values 

32 7 
^rv 

*'p’ 
vs = 

!p * 

If * 

If = 

zii 

S’-o 

Plastic Limit 

Trial No- / Z 3 

Container No- AD-<Q\/ A 7 2 / 
iWI- Sample Wef+Tare oZLiKo S3 44V 403483 

Wt- Sample Dry + Tare (*0.(,732j UI-4371 4<o- 04 / 4 

Wt Water / <7584 2.0/20 2 SO<o4 

Tare Container S3 (,S48 S3 7J7(0 3/721*3 

fWt of Dry Soil 7-0/84- 7- 7/4S 8-3/5L 

Moisture Content % 27-8 * 2S 0 2 7.7 

L 

- 

Hr 

J44- 
mn 

f+4, , 
rati 

mm 

jmf 
J4t]t 

ro 

I 

-Fn 

7 8 9 10 15 20 25 30 
Number of Blows 

40 

Shrinkage Limit 

Trial No 

Container No 

Wt-Sample Wet 4-Tare 
Wt Sample Dry 4-Tare 

.Wt.WfllfcL 
Tare Container 

Wt of Dry Soil W< 
Moisture Content W/t 
Vo I • ContQi ner V 
Vol- Dry Soil Pat Vo 

Shrinkage Vol • V-Vo I 

Shrinkage Limit "U/y 

m = Gwr-x i0°) 

Description of Sample: 

Remarks: *7ms / >400a_. 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 
SAMPLE CZ*4#/*oa£o *~4c 4 
location \ • >- - ■ ^ 7 /1 % /i. v - 58 a 

HOLE 4 DEPTH 
TECHNICIAN A,'U 'JbL DATE 24//i/s'd 

Liquid Limit 

Trial No 
Mo. of Blows 
Container No. 

Wt- Sample Wet t Tare 

44 45 4Z / 7 /7 /7 

i/6,t 1/40 4 0 i/64 i/64 l/6 2. 

/Ot> 84 58 /OS 34 4/ 0/ 44 2/ //■ 43 

Wt- Sample Dry + Tare 

Wt- Water 
33 So 45 O f 35 27 87<o4 04. 45 

7 S3 bO 8 1 (o ■ b 4 6 S 7 i- 18 

Tare Container /<«> -lob LS/z 
Wt- of Dry Soil 

LL oz 

5/ • bo 70-38 ZS 32 /<? So /e zb /4 43 

Moisture Content "U/% 53 s 33./ 32 9 35 0 3b o 3b o 

Plastic Limit 

Trial No- / Z 3 

Container No- At-AV B Av BL 

Wt- Sample Wet+Tare blSLH b4-1oo1 *4. 4/// 

Wt Sample Dry-!-Tare t>0.7/bZ <*17378 bZ 3042 

Wt Water /B4bi 2 (<*3/ 2 OZL9 

Tare Container S3- 78Li 54. 73b u 54.7430 

Wt of Dry Soil 63203 0 00/0 7-64/2 

Moisture Content % Zbb 27/ Zb. b 

Shrinkage Limit 

Trial No 

Container No 

Wt- Sample Wet-TTare 
Wt- Sample Dry -PTore 

fll.Wfllei 
Tore Container 

Wt- of Dry Soil Wc 

Moisture Content -ur7c 
Container 
Dry Soi! Pat Vo 

Shrinkage Vol- V-Vo 

Shrinkage Limit TiT8 

*4C'ywT'x ,0°) 

Description of Sample: 

Remarks: 

7 8 9 10 15 20 25 30 
Number of Blows 





UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE - " • ' ■ ... -**€> * 

LOCATION + 7o % 27 ±/-t 

HOLE / DEPTH 
TECHNICIAN,^ / DATE 14 sz/Sti 

Liquid Limit 

Trial No S 

No. of Blows /sr ' 7 1/ 13 13 3/ 

Container No- W/3 1/6,3 [/—Li* l/b>* t/2 3 t/4 7 

Wt- Sample Wet t Tare 46-6.3 /o/. o/ //Z OZ 37 2 3 /oo.ee /fi -s 

Wt- Sample Dry -t-Tare ?z es /0SZZ 7 4 93. SZ 40 SL 

Wt- Water 7 7 4 3-f< eo /■ f.i 7 3t> i± 

Tare Container (,90/ ^7-77 6i LQ <*7 es t>i 34 b>4 O ! 

Wt- of Dry Soil zz 4-8 2.3Ot) 2/-S3 zz -z9 z** /g Z(* s : 
Moisture Content w% 

Average Values 

3/• / 

Plastic Limit 

Trial No- / 1 3 

(Container No- 23 16 

Wt- Sample Wet+Tare 46 Ob 79 4S /too 60 ‘1&7/& 

Wt- Sample Dry+Tare 4-4 /3oo 43 3/44 54-3o20 

Wt- Wotsr 7-4/69 /• 79 3 C, /• 3b 48 

|Ta r e Container 36,. 29b 7 3(e 03/7 jS 6548 

Wt of Dry Soil 7- &-> 3 3 7 2325 S.64 7Z 

jMoisture Content % 2 4.+ 24.7 1*3 .. 





175 
UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

*40 £ 

LOCATION 
HOLE / DEPTH 
TECHNICIAN V ^ M■ DATE J/jj, 

Liquid Limit 



V 



UNIVERSITY of ALBERTA 
DEP’T of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

ATTERBERG LIMITS 

PROJECT 
SITE 

SAMPLE <gT 
-LOCATION 3■ 5 °/»  /'*l£, + 7 0% 

HOLE  . y DEPTH 
TECHNICIAN A J DATE 2B///51 

Liquid Limit 





UNIVERSITY of ALBERTA PROJECT 
SITE 

Dtp I- or CIVIL ENGIINIEERING SAMPLE C/z aw "Pit — ^4 

SOIL MECHANICS LABORATORY LOCATION £ 1 

COMPACTION TEST HOLE DEPTH 

TECHNICIAN /rt»cu io^i DATE 14/1 / S’9 

177 

Trial Number i 2 3 A- s l 7 

Mold No- 
c 

^ o Wt-Sample Wet + Mold 3517 4 SS7T- 1 5UO- 1 3174*5 3724 (o SfAl i 3.7IUO 
x: ♦- 
o»c Wt- Mold 1 7-42 8 1742 • 8 - 8 / 7 4 2 • 8 1742-3 1 7420 1 742 ft 

— c a> - Wt- Sample Wet / 774-4, l« .3 1077.3 /48I B /440.S i4? M- 2 
^ L- w Volume Mold . U ’/Jo-a 3o.riy y±o .12 Vso- / X /jo. 7 2, '/jfo -12 1 4- CLI ♦— 
c a> Wet Unit Weiaht Ib/ft3 M 7- B J2f. 8 1 X4-7 JZB.fc 131-to 13 2 7 1 Al ■ t> 
DQ 

Dry Unit Weight Ib/ft-^ loq.C, III- 5 // i-7 II4.(> //S. t. 1 IS- 1 m-s 

c Container No VJX A / 3 liiS 1/42 l/24> A/S 1/23 
a> e 
c o Wt- Sample Wet + Tare /^-e i / St?. £7 I77-L5 /43.04- 157-^9 12-1 ©0 (4 3.77 
o - 
On Wt- Sample Dry + Tare JS8 -22. iS7-l/> Ib&lO /34 8c? /47-?/ 1 21 • /47-7S 
« <= 
w : Wt- Water 7-57 8 H 6-24 10-26 /4.0Z 
3 b w. Tare Container i-3.31 b^.oi M.QL Ai-36 73.50 . k9-3 4 to <r 
O a) Wf Dry Soil 80, 25 8Z-04 iS-84■ L>7-4Z 74. X' S4.SC> 2c-4/ 
50 Moisture Content 7-47 q.iz 10, LS 12-22 n es l IS-2P, 77-44 

lib 

n4- 

f « 

(2 

106 

—i- 

3 

- 

t 

z 

Max* Unit Wt- = //5J."/ft* 

Opt- Moist- =J4_2_% 

3 

s; 

Method of Compaction_ 

TVock?^ (laryiry.e^ /^loM 

3 L Q. u e - I 3 - I 6 fa lovos. 4 
Diam. Mold — a 

Height Mold _ 

Volume Mold '/3o 

No- of Layers. 

li. 

Blows per Layer / 3 

Ht- of Free Fall iz"_ 

Wt* of Tamper S.S it>*. 

Shape of Tamping Face ° 

Description of Sample 

Remarks_ 

I. l/o C e rmg -& yi 
4 

3-0 % Ce. ,g.n 3 >^ - Ao 

=--£.-45.%- - 3" 

lO I 2. 

Moisture 

14- 

Content % 
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UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 

SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

£BO.J£.Cl. 
SlTE 
SAMPLE 
LOCATION 

MQ-LE 
IESHNICIAN ^ ^ * 7" 

DEPTH 
DATE -?g/// >/ 

Mochine Data 

Machine No- 77 O. 
Description of Sample: -i" _ 

6tX AJEl, 'Vo ,T ' SE_Co/>»^c J€ o 

Multiplication Factor_ZZ_ 

Wt Loading Block-t-Piston (gms.) Z) 4:V 

AT '4. / s°/o sflo/jj-uKG CoaJTC- 

44L 

SPECIMEN 

Specimen Number 

DATA 

Lateral Pressure (tf?* H^./^ JZL 
Length inches 2 3 % 

Area sq. cms. 720 

Volume e- c. s. '.■52J. 
Dry Unit Weight Ibs/cu-f t- h /3o- !o 

Gs= • Volume Soil Solids ( /40‘Z l*j£r Sc /I ' *A4 
Wt- Tare + Soil ■+• Water at start 
Wt- Tare 4 Soil + Water at end 74 6C4 

Wf- Tare + Soil /i 077 

Number and weight of Tare /z ? 7 

Wt- Soil / 2 S8 O 

Before 

Test 

Weight of water 

Moisture content 

Deqre a of s a tu ration 

After 

Test 

We.ight of water 927 

Moisture content 7- 4- 
Degree of saturation % 7o 

Load 
on 

Pan 
Dial 
Rdg 

Strain Area err 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area <r, 
Load 

on 
Pc n 

Dial 
Rdg- 

Strain Area 61 

7.04 p pt 4 O Cf/zc- STRQn) ac ! flee# Y*» 
£ 06,. fZc>6r 

\ 
_1 

] r 
\ _ 

ms. /ns. % tn*. ' cmf Klnj/cht kf-n/d j 
7 r 

r? 2-9/9 4-0 _ - 720 03 33 \ 

/ o o 2-9/0 4o ■04- - j 7 ko / 7 ■47 
1 r 

2.00 2-88 7 4-0 ■/4- - V-o ■3o 'faO L7 . 
3oo 2-399 4o/32. ■3o /ji- nil 44 14 l_1 1 
4-Do 2 -&04 4o 7/fc ■49 ! '//fa ! 7i3 ■S8 38 r n lZT 1 r_"1 

*7on 2-7X0 4-0 Vi 2. •7/ i 1 724- 72, /■oZ 1! r 
C*OCI 2-<*9z ^0 '/$ i '/s [ 7ZS •8(d /-/L 1 - 

1 
i i 

7 Of) ' Z-u33 4o *//L /■Zl I y/(<n4 ’[728 n /-x9 ! 1 . L_j_J 
800 2.SL4 40 '/+ /-So 1 '/a L 73* /•/3 1-43 | ! 1- —1 

r 1 i 
900 2-4-az 40 j/B / 33 Ve 1 j 73$ /■IS 7-SS )  -t n 
/ooo 2-393 40 '/o 1.22 ' 74 j ! J-3& f-b8 1 _L j 
(too 

1 
' 2-78L 4o 5/b 2-L4 5/b 1 1 74S \ t-so '■So i _ 

f 1 j _!_j 

/ZOO j 2./12, 4o'*/H> 3-37 i$/4 II 75 7 /■(o! ^L2jL.\_ 1_J 
S3 0J ! / 870 4/ 77 44$ r / 'k \ | HI /• 70 2 00 1 !_j 

i 
tr 

UA2-. 1 /-S/o 4Z'U S-9S i j 8/Q /• 75 Z’OS i_ 
r ■ 

i \ ' 1 

j 
! 

^4, L u/£d : &V j i tfvic r/ASGr f j L _J 
-1 : 1 

\ 
1 

I i 
r 1 ■ .1.4 

) -1 i 





UNIVERSITY of ALBERTA 
DEPT of CIVIL ENGINEERING 
SOIL MECHANICS LABORATORY 

TRI-AXIAL COMPRESSION 

PROJECT 
SITE 
SAMPLE Fo£. o - 3" i. o 

LOCATION a 

HOLE . . / DEPTH 
TECHNICIAN /T .7 M* DATE zx,/*/SB 

Machine Data:- Description of Sample 
Machine No- - 3“ N/4T/s£ +■ 04 JV, /v' 

Multiplication Factor no c</^c s»o /c//- 

Wt Loadina Block •+• Piston (gms.) 22/ r?0 C**~C -*f S* is Sj CT 
J 

SPECIMEN DATA 

Specimen Number l 2 3 4 5 6 

J ateral Pressure [37* ) c>-3o 

Length inches 23 Va 

Area sqcms. 7 JO 

Volume CCS- /Si,' 

Dry Unit Weight Ibs/cuft- Xj 122. o 

Gs= -Volume Soil Solids Xcoet /3oO 2JEt Sc / u Us> ec / = 4o3 7. 

Wt- Tare + Soil -+- Water at start 
Wt- Tore + Soi 1 + Water at end 5S42. 

Wt* Tare + Soil S2.4 7 

Number and weight of Tare 7 74 
1 
• 

Wt- Soil 44 7 3 

Before 

Test 

Weight of water 

Moisture content 
Deqree of saturation 

After 

Test 

We.ight of water 2 9 S' 

Moisture content - ict 

Degree of saturation % 47 
— 

Load 
on 

Pan 
Dial 
Rdg 

Strain Area 07 
Load 

on 
Pan 

Dial 
Rdg- 

Strain Area <n f 
J 

Load 
on 

Pan 
Dial 
Rdg 

Strain 
. i 

Area <57 

J 1 

jLoAd D/#i- S-TUA'a ' 77/2 oa V i -v,.. <r, 
%Dor. ' 

1 1 1 
1. /* 5 . % >4 Cnj /If*■»»/m/cn 

I i 

1 ' 
- 

O /.oil - 73 o 03 •33 1 ! 
1 zoo 7 o/3 _ .. ■tic •42 i 1 

i 
|_i 

2oo l-o/J _ .« •3o • (pO 
1 

1 
Jo o /-oil •• ■44 ■ 74 ; i . . '_j 
<200 /■o/ 2 - .. S8 ■08 

Soo / oo 7 OZ „ ■ 7/ t.ol _ 1 . I J 
(oDO O. 99S 00 .. 8S i bis ! i . _! l_ 
7DO 0-184 ■ITj 7 31 99 1 in 1 | j u 

J Son 0172* ■11 731 7/2 1-41 1 
4oo 1 0.9LZ ■2.1 731 /Li, ISC, j 

! I ! 
toon ! O- 9St •26. 73L t-+Q . t-lu J | 1 s 
f'oo 0.439 ■31 ! 732 /■S3 /*B3 i - - LI l 
/ZOO 0-9X8 •35T ! 732 777 . i'll 1 L_J 
/3oo 

\ S ' 
o. 9/ Z 1 -42 1 733 7 00 2-10 L.] 

/4oo O &H ■Si 1 7 31 f 14 2-24 
■ 

rs’oo o 804- • (/,(& 73 S 2-07 X-31 !_1 
j j 
i-1 

/SSn 00/5 ■02 736> 2-/4 2-44 
1 j i . ^ 

7 6>oo O. 74o 1.14 730 2-20 2 So. 
76,33 O.bZO !• A4 74Z 2-23 2-Si 

F*/ i-CS>Z£ 7?£j . . . 
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■SUE 
SAMPLE <55/4 a £o c & -3“ 6 o.4S°/» 

LOCATION Pc*ro 

HOLE/ DEPTH 
TECHNICIAN * <M DATE *1 • se 

Machine Data:- 

c 

Descripti on of S 

O 4S 

ample -. - J 4 

Machine No 

Multiplicati 

Wt- Loading 

770. °/a M P. reo 

on Factor £.-/% srSa/sroKE CjAJ7£\>r 

Block -+• Piston (gms) Z/ <1/4Tu#L4 T£D /*-> /Z BY V/fCoosn 

SPECIMEN DATA 

Specimen Number 1 2 3 4 5 6 
Lateral Pressure (07* ) 

Length inches * 4-'/4 

Area sa. cms. 7JO 

Volume C--C.0. <:<✓ /V /■SB* 

Dry Unit Weight Ibs/cu-ft- £d /14- 7 

Gs= -Volume Soil Solids /3i ■ / Wet t>e /c CsSD * Z/O 

Wt- Tare + Soil + Water at start 

Wt- Tare + Soil + Water at end 

Wt- Tare + Soil 7olo o 
1 

Number and weight of Tare 7 7/ - 6 

Wt- Soil £ 14-8-4 //o ft c T /Vo C/*>o>. <5r Vt-drC. : 

Before 

Test 

Weight of water 

Moisture content 6./ 

Deqree of saturation 

After 

Test 

We.ight of water 678-0 

Moisture content 70-8 

Degree of saturation 84 

Load 
on 

Pan 

Dial 
Rdg 

Strain Area 07 
Load 

on 
Pgo 

Dial 
Rdg 

Strain 
» 1 
Area 0", 

Load 
cn 

Pan 

Dial 
Rdg- 

i.. 

[Strain Area 37 

i>04D D/#is StRA/k/ 4)RE 4 V, - <77., 
j 

8o<5 

l | 1 1 

fctjO-, 5 % Cm1- Kqn* /qX I 
i 

7 — 

O D. in - 73o 03 . 33 t 
So ■ 7 Ilo 730 ■ m 1 \ 

r 
| , /oo ■7IS ■O / 73o ■I 7 47 1 

/So '7/3 ■01 73o ■13 53 ! 1 _ 
Zoo ■71/, ■01 ! 73o ■3o 6o ! i i 

Z5n •7 ID ■03 73o ■37 61 ] ! 1 1_ 1 
l 

3oo ■70S ■oi 73o ■44 •74 j 1 
1- l ! 1 

.70 to os 7 3o ■51 . H i 
1 i l i_i _ 

4oo •702.\ ■06 73n ■56 ■ 6S ! 
i j r 4 

n t 

45 u ■6<i7 ■OS 73.) '65 45 i ! j i 
i i 

Soo ■u41 73o JLL- j 1-01 1 1 1 

550 ■(,84 74 ! \ 731 ■ 73 i hoS l~: i .  L L Z . f 

(ooo ■ (>76 ■ 17 \ \ 73/ ■ 05 \ L J’lS __, 

6>So -66b ! 'lL 73/ ■n J 1 I’ll ! i 

7e?0 S 1*5! ■16 731 1 i i ll | j 1 ' 1 1 

7So \ L34 ■35 731 / • OS 1 / 35 jl! 1 1 i --— 

Boo ■ 6o7 1 -46 733 /./l 1 i l-4i 
i _ L_i 

i 

85o • 5(5 ■34 734 /■/0 i I.*6. 
1 • i 

887 • /30 1-45 748 /■Zl 1‘SI F/4uJiurZ£ 18y i 5* L*/\ / & i 1 
L —- WI T - ... 
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